
<uJUj ^1 i)\ Jju A 9 5 6 ^LtSjiil J ^^^v. jjjbs jbu-il .^SII k-^Sy. ^jJI ^_Jl£)l jJj 
jl Ju^b Iju oLJLiJI ,Jj ,Jj.....^l i<ub?- A jLuo jU~« iwL?- (J oliSIl tS yi5 I ,J ^ybJIj ^'^SII 
5 j-iLil Ljj'li%J ytij ifjjjl jJI ^fJZ j£\ 4ibb$y k-j'lS' (^v. ujjIa . iuj jjlj . L .. ' l.. J I 4»S' 

ijj"* j \g^i J "ojjL»" C £»->l j» tjUa-II jl >Sfl oj^. 

jl Jl t£Jr^' f ^■'jS*** iij*-^*. k-^il aJA t^' t^*^ JsLyj*if 

^L?- jJLij <dp 4JJI ^^Ljf Iju^LJ jlj tijL-JI k_»x£)l ^?-T ^j&I oL>^' 
IoU-SII ^j—jSII Ja..,..i J 49 JA k_JlSLil iL_«Jlj jTjJLlI <-y*0 Jj -t>s-~" 

.aJA 4SIjaI j*Apl klis bjQ* liA^pvj i»jj?-S!l jJ-l 

jlsS" |«4».y»t>vJj t^bJI Jl ijl SJLjJI Ji5 _jAj Jt?-lj <_}JA Jj?- (JoJjil jjJu 

.y-SM ^jJIj ^SII iJLe^l ol^^jibj&iJIj <d!b 

Jl I ^aj tl^Jj^l j! •*"4^ 0* <y* 4»Uj»iJ Sjj^ 4j Jt j j ^js^u jjjl* 

4,5 n Si i j ji 

o^V _y ■ bj L«i|j Jj j LrjJIj iuo^Jlj I Ju L....J j jj I 
.4-— Jj JLiSl Ij L^jJ\j iJbjSllj 4jyJlj 40jSllj iJUijJIj 
t_jjJL>Slli t ju*jil jls) 4^j i<dlb (j Is SI I J] ^ji! jjp 5jPJ J IgjJuli k_^£)l aJA c~jI JiJ 

4/* -J^jbjJI ^jlp jJ-ojJIj £{j~JI jybJI ,J 45 bjubj ^-^\JI ai* 4; ^JJI ^*l'j J^~JI 

^Iji I £ji ^Sl li aa ta ( ^4j jl ,_£Ju?- ,J^~J b>lj»ts ^jijj a lyL j^jli ^1 { ^bi J^t^A\ 

aJA jSl iC^u jlia^ 4>» ^IJi jj^L-i tb^P ^lijJI ftljj J^u Ju>-i ^jJj -4j>^lil 4ft.,Ji)l 

jijJI JJ 4lil ijsrj j' ^ <— 'lrfTj4ji'V!^l j} -b^LiI Ob LJ ill dJJb" L-4...-J 

■ l5 f~ OJjlA S-sS* Jj iyu J~fliJlj 

aJLa eljj ^« k_Jl^]l ,JjJAj ^4»-j^jj 0'^' 4*^?- 5 J Ua^ ya t ^dSUa^-l aJA jl dLi SI 
tS jl ivwJI J-tf^ ^j-Jj t4l!l Jl tlj+ejll ^p**al\ ^y_Jai\ j£ jjitj JJ I dkljl 4»J> k_^S\]l 

.aJA 4*^ fr ^jJ ij^ 

<_£ib> JjJA Jt?-jj. SI 45 1 ^ 5j*Ap 
jt^j^llSj < ^ijg'l ^5^' t^«^\JI aJA Sclji ^■0^'Sll iiy^i^i ^ri-jJI 0^ tjjby-l aJA cj-^ 

.^jASJ j JlOj SI 4»Jl?- (J j^Jtii i4U 4i Jj«*JI Jfj_^9 Jl jtAJui yj 
li! jl—jS" 2 t£jbs)l jAi J^ijj-iJI j<» biy Jjb>u ^1 k_^JI Jibj'^rjSM '^>^' ^"u^ 
^sl_jJI j^i ^_^JI aJA Ul .X^r\^ OS_j)J 4v ,^> it ^bJI v_JjJi jj» iljSLiJI 4?-ljl JjJji' SIj i4j?-_jjjjjjl 

^ui jjj^Ji ^j^t^i^i^jSJisjii^jrjjcjiTji^jiaii^j^ijjSli liAiijd j&jiifrii 

ji^JI 4S (,5!^ OJjIa k-^S\J •*- ? "^JI i_i9>*4J' j' i^ji j' *<^f k—Uij kiJ Lij JAj i4j]l j^UmJ ^jJI 



VI c~J lis Lwjj. J ^^Vl jIUll jJI cjIpIj-JIj IuJI 51 U- 1 jl (il SjLiVI j» ju V 
Jj SiyJb VI 1>s jiu jj IJlSj t S jlKJI obr^JjjJuVI _ptj 4?-js)lj tA-J-l <d!l jji jp iUaVI 5?«#j 
jj£)l jJl^ULf-^^jJI ijTyJI £jl j~iJlj *9flJI Jl ^jsllj iiUUflil £»ldl dUb' jp t5 Udlj jUVI 

<Glil Ju V k_^Hj i)L» yUjJIj il~i)l 4jjL» 4jjwjJIj ijj^l iUJI 5)U- JlJaJbj Jjjs«0 LJ 

.k_-^Ldl oijJI J J-aS V Jti ...Vlj 

aJt» ojSns«i <dJI oyvj tJuUUI jjjJI I la Ig&lp ^ oi?-l Jti jjjl* 5pj*£ jl :US lij ^JLS V 

jl yi)l L^j jpj ^1 SibuJIj JaxJIj ji*>LJI l^J^A^- jj> jjj-ijJI 0 ^aJI oyui jjibts-o ^1 5L«^I ^£)l 

Js- l£yr ji\ Ojlj^JI ;5J j-olilj 50^1 iJu.Ji-1 ^j-ilil j>UaJI :k_Jl^JI JLpI j^iii 

i-A^- 1 JtJI tOlSjVI jOiji ^%-VI i*JiUlS\ :i,yjjljJJ hjAjS\ VTjJjjJuVI tjij»«Vl JuP isPja-iil tjIWI 

^*>Lj ■ 3 _ 2 _ 1 olpj-^sjil ; jlyiJI ( >J iC~jjS'^_^JI Oilj?- eljj iOL»jVI Oilj?- cljj i4i«j_fcJI ,J 
JjV tSJuUI ^Vl i ijjJaJI vjil^l y^kJI 5pJl?- t*UI Jl A?tsj oydl ,2_ 1 jpla?- 5~JUj^)l : jlia-iJI 
j*a*)l i>Ji~ojj ^1 i^j* ,^1 n^j_jkJI ^^Ip iflJi <^jLiL»-] JVIj-o jjj~iP Jj_jkJI 5j^ki jL^jl iv-jUVl 
J j»~4-^JI tjJWI jTyiJI ijiWI I 5U>- 5ii?- tjl^a J 5da*)l t jl^Vl J <dll jb*pl t^jJI 
V ijj^JI jk*- . t%<4 olJti Ji iJwj-JI ijlj~M jilp J i)_jLJI ja iojlj ^iLcj jj~aJI JJb ikJaJI 
5j»m tuyJI ij Sj?uil t^Uil jl^i"! tiJI^-l ,J Sj?i*n tSj JJI 3j»m tjJtiJI 5iLib-j i^-l tjAL«j 
J^Vl ;5LJI ij— jJI J^ti (JSj^dl ii^j*JI ,jSj?t*U iOj«^yJI ,J5j?i*ll iObLJI (JjJ^I 
^-jSj^I J clj^a^-l 5j»dl t <dJI jijtj Ji«Jb t olj?i*ll jj» iLJLi ti-li-l Jjjj»^iJI tSL^tJLI lg A.-i4-| 

. DNA jl j-ol iOyj^l ij Sj?i*il i^j-^JI 
dJ^liJi^l jllp tOljU-JI UiP tjlj^-l (Hp ''jijj' 5 :Jl^^ vj'l^JI 

.^ibiJI :5 j£\ j~Jr\ 5Lu ijLSy "t-J^" J^"JI iJw«-J I tjbUflJI 
j»-iJI tt>I^JI J i~oLiVl j»-»lill iijly OlPj»ijj^ Jjbi ^1 ^>»-Vl k-JlS^JI JUpI jji^jj 
pJi \ ,hJr \ :(>~«jJJ (>5 4)tfJ-l ^jlil iilaU-l >?ia ,3_ 2_ 1 ^0^' jy^-VI 

t<dll cLwl tjibil jl j-->l tjljiJI juyijUil i-A?tJi t<dJI J~»i J 5 >?vgJI t jljiJI ^_j)p t jl^iJI J iJb-jj]l 
ij-jjjl ijUl tjl^JI ^IjI?"! tjljiJI J i~ J l~ J VI j^-aLail ijij^l J *Jibilj ^JLijJI ^Lj 

t jljiJI J^^JI 4-»aI tjlj*JI J 5*>LaII t jUa-ill j^So iJaU-I jji tifUjll t jUa~iJI ijlUil jl—i VI jJp 
ij^l J-^-aJI 4**! t^aU-l J jl—jVI V»dl jl^JI jilS^I jjul 

iyj^ - tuy^jil ^""j tUJLij J_j£ tOjii jl tjj»l£il jUVI t 4-*'ii' \ ' jlj^JI j* **Ip i_sj'* 4 
i»ijju> ,3 _ 2_ 1 <dll cjUU?- jj> 4Pj*£ tol^JI J 5LJ-I J JL<ki-l id! ^~s- ^ \ .j&ih ^y}2 i<dll 
j~jb LeS tdi~ij lili t<dUI ^*AT^UI i,»Al £ jijbJI ^p ^*>UVI L^J ^yO'^l oUI>viVI t ci-->jj 
^jj JJ I dkljl ijl j^JI J Ja«JIj ^rj-^JI ijl^ 4 Jt.^'^W. 'jl jiJI jlj-il ijO*J ijl j^JI OJ^JI 

•oTjUl J! 



j» jjed\ hjej j>JAj o^""V — i^^*^' '*!*^' k/ 4 tij (J — 1**LsaI tljj j^lS^JI ^.... J I jl # 

jScsS jU-l jJI iLujjljJli.jjjJJ I^aldl ObUUll SapISJIj ^LjSM iJaJI aJA jl 
iJaJI aJA jtsfll jlS" IjJ .UIp U . Jim ^Ul aU-l tljj v—Jlj o^UI cJlf jlli-l jUl> 

(jjjj*^^ .iJlcMI LuL?-lj pja \ ^jA *hX<gjj i£y»> c..~J IgJl i^s/Jlj La JLy ijj 

j^Ji^-ljoL^'3«lji ( ^j-o < g „ii«; ^Jas-j Ml J^k^l jlT lij .JjLiaj £«ijl ^jLc LijjaL*?- Oj^aJI I JA 
.Ls^ j» obS" J£" J ^j^jil lJub Jj?- 5j?-jj» <u<5 ^rJij k-~ oLi I ja blj tL.S' 

oJjil i_«sS' J 5ij?-jil iJWMI jl. ob£)l (_^j»tc jjJUsj 4?-Ufljj ^JJI j?-MI e t>5 uJI • 

^^^i-xJIj ObMI aJA U~<k?- ^Ul jPJu k_«x£)l ai*j .iJ lyiJI Ob Ml ty£ 
.•^jbsJI jAi J iiy j I (^1 i)L» ^jty M cm <dll Obb «IaAI £j~>f ^ •'UJbu 

Ijbutf ^*Jr\ (j^ k_«xS\)l ai* jt^S j~J ^JJI L-JLSll C.. v . d I ^Jlj J^-Jlj j JLJ I O _jL*>Ml jl 

-bjj'el f>Lcl Lg£">G' jl M LsS" s-^' *j ta J*^ >*j tiyw ^1 oj j j *1j4-»h 'j^J 

J^Lij Ljj'd £ jj*Jaz~j % til yiil ^^le iJJjaJJ ^j^MI ^£)Ij obxJI IJa 5tl y d ^1 £>Ias~j UTj • 
tij-i^-j 4j lj i J^~>; *-~^JI aJA 3el jl .L^Jj?- jj»L^JIj U«4 Lj. " .. ;J L» jl t^L*?- 

.Ijl?- Jut« J4>"^' J! 

uy lAj-ijj _4jUsj1j JUj <dll Ml «JoJp jl^JI _^-^JI aJA Uuju JioALil jlj IjA J* 5j*>lp • 

jLf IJJ iSmIaj Ij^- Sjji ^_^JI aJA JoJjil Lsijjj jJI oy>Wlj Sla »l 0 * .3j>^ iJLcl JjO'^LJI 

.L^w SiUsujMlj L^j'«l ^ jjj?-MI Jjj-ij jj jJI I Ja i»Jt?- Jujj J£" 

^JJI ^jLiJI cyi tobS^JI IJa JoJjJJ i-«j.y<jj ^'j 5 ' c bj • 

JLa Lt-^i jl J^li ^JJI _ ob^JI IJa 

L^js SiUsujMI ^1 k_-s^]l j« jiUaaj 3 y *y?Ji Oj^ij tob^JI IJa j 5ij?-jil 

L — J I j 4JLcMI ^tfljll J 

U>-jjJj Mj tiJaJj^JJ jj+gjiJi oLpLlS j^ ^j-^MI k_-i^JI ^a*-> (jaljJ L« k_«iS\JI aJtA j j-! • 
aLi aiU>ol ^_>?-l_j]l j^jdlj oiMI o_jlLil ^jjj^ai j \ ^aij ^1 Mj tiaj^i* j}La* jl S . 1 . - ....J ob-Uilj 
.Jsjiillj j*iLJI Jj j I ii>vJlj 5j>J-l Jj ^jLSJI U Mj ci-iJLill ^jljilj j»-«Lall 



8 cJlftj*AJ jUU>^l Jbudl kilil iiJiJIj 4^jjIjJI:J^-JL8 

20 hjej bli:4«J& 

23 . il**Jljl^flS?lj alS^-Vl ^ : JjSfl J^l 

29 j^kJI hjejjt o JlJ i^liJI J-^iJI 

38 jjh^^afi OUT :cJli)l J-^iil 

45 .................... j^kJI iijlai j^-Ju CjI ^*^JI J-tfiJI 

51 4~jL)I JULJI Jl&)M iulSo-ij^l^JI J^aiJI 

55 OLiJ^lj jjJfiJI J-4»l :j*oLJI J-Afljl 

67 Ol ^wuJU 4*ol*JI :^LJI J*aiJI 

70 Oyo^ 1 ^^J 3 J"^ 1 

75 jLJ^M jjkj ^jijL^o :£*obJI Jxjflii 1 

104 jjkJI iiJeA Jijs>A\ JjjUJI : jJiUJI J^aiJI 

140 j^kJI 4jjlaj Juii*iijlyJI iSLabJill jJljS ij^f- ^ibtJI J-^iJI 

148 Oli.sUib ^.><MarJI jyjSflbx^l : ^J\ii\ J^aijl 

155 Jpli?JI ^Lalj^kJI cJL^j" -.j^s- cJliJI J-tfijl 

168 4j^U Sjjj^: j^kJI ^u^Isi : j£s> J-^i)l 

176 j^kJI iijIaJ <-*+a?~ {oy> ^kS' % i\\ J J^ j~«L*JI J*aiJI 

180 if-J^jjkJI \j£s- j*oLJI J-tfiJI 

184 jJWI ifl^ ^LJI J-^aiJI 

203 Sill I Jjj jj? JljJI 



249 ♦ bjti uujj *^^\ 



tj^iaJl 5jjiaJ Jjl Charles Darwin j^jjjli jJjLiJ jl ^LJl a to " Jl2i*j 

jjjjli jl UIl»i tdili £i j -i-al* *— ' J olla>-^« j Jlsi ^1 J^j y i^Ialll sJLa jl j 
^jhj j» LgJl villi .^^Ip JLw> j,I ^Ip »■ yu V Uijl ijjiaJl jli kSj^JaJl ^jt^ys 

t^LJU oliLiiSl ^1 L^«-pX M S^JoJl jl j^^Jl j . AXJLoJl ioLlI ^i. LLLi S**JaJl 

.iolil SiLJLall jt—lj cf*-*' IJujU ^ai; Lgjli 
jLiiil ^1 JiL^L <u1 dili .^y-i j£ j-l>- v-- v3-«-»Jl IJLa vr*^ J 

jLJ^fl _y» U" : jlj~- ^^Lp 5jL>-^/ 1 tLf«^^j ^1 Sjilil iLJiJl j S^jjIjJI 

^iLoJJ Lai j \ jl <— -^ytJ *JLJ1 j*-* j~~Jl" ^^r^i ' (ji«^' ^LulS 
zyrji\ j~- Ji\ Ji\ Ji jL-J^I" jl j^l I j\Ju "LaU j^JIp (^Jl SJ^Vl 

JiftL j^oj iiliA .'VLaJl Ji>-I j^i ^1 j^aJl J-*jSj j' j**" J tiiJUaJl 

(.Sjj-ajJI Ji« - S aJjJ I oL>-jJ^Jj^(I jl dili .3 ^^Jail-I 5pJjL| oJLa JjIao <u<ii i_ >u 
OJLqJL^iI Jj - _)Jl 1 _^Lp «■ La ^p S ^JiS" <L?&«jo 2J.Lp c_-aIJuj i<Lp _^™iJl_j li-JiLUlj 

. 4P Jji-I 8 JLa "fA S jiJl L^«~*>- 

t»_)U j^!L L^Jw? diisj j j*-^-*-^ (jiJj' 15 V^"' ^ jLS^Jl oJLa iJLail sJLa ^ j.G j 

- 

.IJLa Uj»^ap 3J.UJI O^Liil i^-^-l ^JLlI 

sU-r jjijJi 



i^JLi^j .i^j-kJl ^9 j^JjI ^jjjj s-LaJl Jl>-I j^a (j-'Ls ^1 -^^i 'ijiJJ Uijj 

^ IJLa <olj jjjjjb jp*-^ j .j^Iaill ^jJL>- ^1 (e^ji La IJLa j ioL^/iII j^^Ip UjIj ^jaII 

ji ^j^JaJl *.l2d^l Sk-I^ ^1 jAl J*»*r i^l jS^I *fls^ JLp 'wJLki ^JLII >JI jl >*JI 
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The Origin of Species, "The" aU-l J*.| ^ ^Ij^aJl SJUaill ^U^-^l ^ JsliA-l 

Origin of Species by Means of Natural Selection or the Preservation of Favoured Races 

in the Struggle for Life". 

l? Ip J-kj "*LaJl Jj>-i ^1 j^aJl" jl jjjjb +£>j JLai idUi ^jIp S j^p j 
.^Ij-^aJl "ijA^il ^U^-Ml" Oj-^alJl t^tiLl |*P>!l 1-LgJ laijj -^j-M t _ r - L^-V I 

jjjjli ^ili Ji j .s-laJl J>-l ^Ij-^aJl *IjI k-J" ^1 ^P C~iUsi JJsi Sj^-^I jl 2JLjsy\ 
(.aL^Ii 'VlaJl J>-l £jj-*aJl" j~J*U* b> jlpj^u ^L>-^!l sJLa jl ^1 ^.1 j 

( _j-»\j>i>-*^f I jl y> j^^j il^j t jj jaJI ^LJLc »-i~«-> 0—~J tJ~2i~J.I ^a La S ^a" 

j j .iiL£ c—L^ji*-! Jti jL^J^fU 4^j^»iJl Si jJiJl j^&~» iCJ jJl ^j^Jj ^aj .j«Jl*Jl 

Usji ^ ^1 jjjUl £<a SijS *j ...ijjjj^l Jljp'ill UJi Jjl^Ml 

^^'(juJL^SlI LJI j^-ul jl£~» ^^j^' 
ijiij C-«L5 *— Lalita Vidyarthi ^jL-Li hJM 5j-U^JI L>- j$ j>J 51 j 

s-UIp JJ I j\f Ll>- y ^U*?^ s-laJL i*?UM (jjjjli Aj^iaj) O^Iij JJiJ" 

j^j 5p oLjiwi I Ji j~~Jl jl I jJj£pl (jjjJl t j .,!-?« II dAJi ^a ijpLo^-^ll ^ jLJl 
j ^1 ^liJl i_ iya^ l Jj^uj .jj^-jVI J>- ^1 SjUi>- ^9 Lf>-jl ^1 cJLysj j^kdl 
^ 2 \i_j y<Jl «-UIp ^ ^Ji*.!! i»IpS(l ^JJ 5J S2j2>- ^^a;.«Jl o^x-^l t j-tp £-bJl 

^yUaj^l ^jUaaal |^9 ^j-^ ^il lj-* J^jjli ^LgJl j-Uu J^J 

An Essay on the jl£~Jl IJLa J^* - - j' J**^ j 1 -^' Thomas Malthus ^ ^i)La 
Ijil j JLJ - jt^iLij I ^S" SI - |»JL«Jl jL^~u jl ^ ^]\j> jjS cL~>- Principle of Population. 

<L> j\ j£3\ jLSLJl iJ^ l ^1p o ^la^ ^1 i;~-L»^!l ol jj^il jl Jij ■~ i *ij~> 
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J 



."i»j|jJl ^^"1" e-LaJl ^-^slj -j*"^ Q^* , (_r*?*d cr"^' ^ 
^y> l~L*Jl iaJaJl jA«L> JjI j j ^( ^ ^iJLa *ljl cJs'b! t j»±P t^bJl j jjiJl j 

^ ^lIU «•! ^-bdl j yiJl Ujjjl Igikpl ^1 i-«-A^U ^bdl civ? ^Jl i jj t"(ju3LU 

: jl£~Jl J^>- 

^«j>- ^» i»^U~l oUJaJl s-Lyipl £»^>-l i j yS\ ^yt JjMI d^aJl ^9 
t^,, ^iJL) jliol .Li'.j L«a iUsj^f j tlij-^- iii^il "iJlSLJl iliviil" iiibi tUjjjl «-UsJl 
« ^«->c^w jl i—>sj t5iUaJU e-l jiaJl <Lv? ^JJ' '. e-l jiijl (ju oLi jJl J-bw SiL^j dUS j 

1 ju jJ^xjj cUjIjlL ^9 ^jl jfc.iiVt jl UJIp >— >tj J-U .'wasbll otaUJl ^_^ip 
(,SJ5"I jJI ii ^Jl ujjS UljS t y»j jl t_» >sj ti—ijJl j . j^plkJl Si ^p l5 1p j 'Jjlill ^ 
^.dLJlji IJisAj "tS-snwaJl j«P ol u': .. i l jl . ..I ^ j^ai-l 4>- j l ^1p ^y~> J 

. jlSLJl jJp (^9 <l*jj~Jl oiLjJl jjl j£ <~£ 5l^asJ.I j^9j t«-t!L)l J^>-l jp ^1 jjj~~?*j 
dJUi j i ^*ll3l j jiJl J^>- Ljllajjj ^9 UUi dib "s-l jiaJl iLgJa^l" 5~-L^ . L i ; J Ji j 
C— » JwojJI ix^ubJlj iuliJl jliisMl jU>-l <U>- |*J L £pllv? |>Uaj ^yij JUj 

JuuJl ojjii! |^^> o^!^!l ^1 ^il U^j i.|^^sijl j*->-l^? |>_?JI oIpL- 
(ju%) fCjj&j ^ jiiU <u i»JU? i^JUl t"«.UJl Jy>-I ^ ^Ij^aJl" y -LaJ .^La ^1 

.SUbtlU 4j~Lj sL>- I jl J/ujUajjJl 
j^ljj tlgl*i"L 4« ; ,hll ^^ip oJLa ^1 j^aJl S j£j (jJJjl-5 tjlio'bd oJLgj o yll! I jiaj j 
Lff »-~j tj jl ^il tdili jP .dilj s-HJl t_»> ^p- jp I j-^alU ^L^s ^(lj ^ja!I jl 

JL» ^1 ( _ r -bJl Ipi _p-l i^-U ^ j .ibliJl j lj jl\ 2« ; ,hll (jul ^5 -L>-l jlS" s-UJl ^Ij-^ 

jdi ^aJi 

.'VliJl J>-l ^Ij^aJl" S |>UI 12jU J^Sj jl 
^1 ijjlj^l jbo^ll oJLa jLi^j^! i^s-xj UaftL L»i jjj-LkJI j jiJl ^ 5jj-~JI -LaJ 

^Jlj S ^Jl j! y'bd O. 
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3j>- jJ-bM L»L*I C-LSw JJsi t jJ^fi ^--Lill j 4j j« ^a l) Jl S«l>jjljJl O-Ip LJliU 

0 JLgJ ^jIjJI jl a| .<ojbJl oL^-^J^jJj^I ^a L^s Ljjjla I _^uLj Ja^-^j jl 

tAdolf Hitler and Alfred Rosenberg ^jfjjj -^j^l J J^A IglSw* L ^i\ i&^jaiJl 

jUjI U-Up j .fl^Vl J*»l ^US" ^a ol JLI ol j-i^ j j&S jJl jlSoVl ^ j t" ( _ r -U*-Vl 

j^o t yjjjl jJl ^Ij^aJl a jio j^j sjlSol ^» t( L j>-Ls5') Mein Kampf j^ul <ohs' jilA 

^j-jJU" jl jIia (j-^l ,1 9 3 3 Nuremberg ^^j-aj^J i_ j^A- .UiU-1 ^L»S>- al ^a j 

Jb>- j^fl jj-l c jL~pI (j^Jj ^ "\ j J*" y*j ••• c r~^"' «J ^a^«i l ^ p *l 

. IJLa ^ (ju« j^>jd,l (ju>-j^il « h« ^ LjjA I^LSj ^h** 9 " ^riJj'-^ Ohj^' >^ 0! 

'■ L Ji')l\ ^jip jJia ^jip <Ljjj1jJ1 j^jIj Hickman jU^A ^j^il *_a. aj 

(J^pMI a. _ j. " J 1 oJLap c-ila' Ulj .<u I j^laJU L?wlj Lu^o ( jIia) jla* JLoJ 

Mein i<ul^ ... (jM <d ^L~jJL i«^> cJla' ^Ij-^aJl S ^ao) jl J5"^ll ^ jli t^^pMlj 

(.(^liS') Kampf 

y> <d J^ij iJcs- ^\ |»Jl«Jl ^f- ^a l jlao^l oJLgj ^gJs ^JJl t jl^k l«J J^J 
ijjAj S j~J) ^1 ta ^g-Jl i^?L>- j (.S«~uL~Jl j 4jS jj«Jl -U-U<Jl C-ys yu Xei .J-S 

J] jlJ,l ^» 'VllJl Jj>-i ^Ij-^aJU" iliLdJl S-^jjIaJl S j£Jil\ jl .^jUl jj^U oLb ^1 

. I*JL«JI ^jIj ^a SLuU j£\ ^jt- 
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• £jUj\z (jJ>*j|jJ>l j-ll (ju J^) j^-P 0^" U>LkJj ^**T^ 

-UlS ."(juAjil" JjjJL* ^g~~*ys ^1 <UP ^ ..> t Jlj <UijjjljJl (ju SS^jJl oJL* ^jIj ^J*iJ 
i jjiJjl-^ £j "I J*^ 5 ' *— <m \f' Js*~^\ (.Engels jJ-^-lj Marx I ^5 

O ^1 0*5^1 ^1 C*>t~p j\ JS j .<UtJl j,JJl "^-Li-I j.iU.1" i_j jJL^b I j^-jl j iojj-Ws 

<UXS" ^JUI (.The Dialectics of Nature 4*~kU ^-^1 jiaiil -ohS" ^ j ■" LS *^ai\ £tj^\ 
J-^aiJl ^ S^iaJl ^ <ulg— I |»JJL jl Jjl^-J '(jiJjta j^-! (J-*-*' 'tjiJj'- 5 

The Part' "jLJ^II Ji\ s y> J^p«l)1 ^ jtwJl <u*J ^JUl jjjM" ijl^P Jo^w ^JUl 

Played by Labour in the Transition from Ape to Man'. 

^ ^IjJl ^ tStalin (jJtwij tTretsky ^^Sj Jjj tLenin O^Jj (.Plekhanov t_ i ^jLssjL 

Silll jL>t4 ^jJ-AiA-l jJauJJ j^ai ^jIpI jjjjjli oLi^l J> jLSj 

(7) . "AJUiti^Jl 

(— » ~> IJbtU ^w?l <u5\Jj (,<uL~i ^ LjAia jl^ (jJlwi jl 4A;A>- oj^j'j^ Ja^-^! (.jUil 

•(jiJj b 

(ju^la J^i j ijwaJl ^ ^-iJl *^>-l ^j—^l ^lil ^JJl (.Mao j\l ^ ..~ ' JL Ul 

(jijjli j>£ ij~^a!l jl i>-lj^? jIpI J^i (.^L^wMl 



James Reeve Pusey lS^* 1 ^ ■ 5 J^J' - * ^"W - ^ ^jj^ 1 ^j^^* - <&J 

i^JUl ^ili"^! <ubS" dili j tij~^aJl Lp ^~i!l j jU j^^Lp i^jjlJJl Jy j£\ J-^Lsj 

^ "^China and Charles Darwin. (jJJjta jJjLiJj (jwaJl jl J"*-^ 
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.iU-^AJ U^pj^ LoIp |>jl2jj toliiL^ail ^bj oUSl£Jl jl i^^iiJl 

SjLp j) ^j^Jl J../ig.t jiw> 4« ; .hll jjJaJl jl s-IajjMI j «• j~£«Jl Sjjia! itiJJi 

jlS'j! ^ L-L-l IS j Jis ^1 "^JjlJL-I jkil" S ^So -by j ("*UJ1 J*-i ^1^1" j 

j| ^Js jj?b 120 J-* i^jJl ~~ " ( _^- , ^r' £jjr^ ^r~" P ^6^' ^ jr*' '^b 

Lg^bM j^xJl 55 jlisJl j*- 5 *^- J**^' J^~-; jl L^j: t"Ji2U <Ul" - jjj-ixJl j y&\ 

oA^i >— &'.«Jl oL> jj^jjul JjJbJ L^Lul ijjjjl jJI t jMl L j~- Llj L*^" 

^yJl 3iLi>^[L tijjjjljjl Oii> -Lai tdili ^> j .^jijJ^*l\ j ^ ^.j-SJl ^^^el! i^Jjl ^ 
^ S *lj^[l J^a AjJ^ ^ jjjjj jl (j^-? "bt^ia'j "L2.l>- Lo^j" oL> jJ^j-LMI sJLa 

I j~»J ^JUl dJbJ jl SjjU&o" ^ jij^ -ill g-^l J |»gall «•! jj i^-L^I S ^^iJl Jio^Jj .jfrJL*Jl 

."La 

j/iocll n j *aju ^11 I jjiij jl oU-.~UJl j frlj^fl j ol.Lalnll oJLa t yi£*i j^JjJ -jt-lLJl lj-* 

I jl Ij^~«j jl I jJjUsjj ^ jjj^Jij ^ jjjiJl ^^r*-"^' ^^"j I y y^H o' jH-^? 

J">bl- J^o p j ... gi *^ Sj^ l^> 3d o' 'j^J^dJ '(jdV^'^' ijl^ta IjjU^sj jl 

. jl _J-i-l J^a I jbj*jali jl tjj ^>-l SjLp 
.iJUJl ii^Iajl ^^-aj ^[1 U j^(I <uU jliaj j^JJl ^Jl jl 
4jL^> jL*J^!l" S j£i jl iijJLi jl LSvjf tij^>t§iLl (jj-^A jry *- i^)c>-')l\ ^yj-M L>J^pj 
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icjjjljJl c^w -Ls ^JjrJl ^1 oIpLJ^I j il yMl jj£> ^11 Jy«-i»sil 

4~uL»l ^ iLgj ^a Jj& l$i£J j .(J^Us^ll ij^-jJ-b^h »JLa ^iL«j 

IJLa i>waj al&p^l ^1 oIpUsLI diJtfj il ^i-U U jl .iCjjjIoJl ^1 UJI 

S£wJl"j t'^y'iU *laJl t|JUJl IJLa ^" :Ji« icjjjljJl l5 1p i»jlaJl ol jbciJl ja ^1 ^1 

.4Pjli ol jUJi ja dLjJ ^yfi-—- La JS" j t5_Cjjjl jJl 
oULjJI jl dili ."^Ijci!" iLJi 5jI jJ tijjjjljJl UjUyUol lil t^SI^Jl 
hi ^g-Jl j tS-^sj^J.! j i^L/al (.|*JL«Jl ^LJI |» Lgj d- ), ^l <uj L » ~ Jl 

iaJUjI tjiJbJlj ^^LJl ^a L^ji— Cj"^! oUUjJl c_«p^jj . oL'.«Jl ^sj^ju 

jLT^J U^Jl ^Lp LoAjj^ajj ca'.«Jlj ^j^Jl **5jjjIjJ| jiaiJ td)i . jrJj^P jA 

t^L*>^[| jjAjj jt-jiLL) |«-»<l> <L>LajI ^!l»^l ,j->LJl '— -^j' * «*Jl 

jl jl (.(jl.tt.L~ f I (J^UJI fr'iljA jl fjA J^Uj jl di£jC ijj ^Jlj t^LgB yw J l lj 

I j~~J |»^C^Jj t j^jjJl S*Lp ijj>^>u . jj^\^l>-\ £&\ ^Jl ^a j»-A Jj 

JjjjJJ frljlpl ^I^Jl ^ ,■>-; i 'ji-*Jl jj^-L>SJ ,■>->, i 1 I^Pil lil L f~*J . J^-j2~«i>- (jC^J^ 

o-i^j oj£>j~~ij <• jj-^Jl L^xp j^y^l * *^J I j»jl j^-l oJLa j j*£s ji ijjSi .fjCjJcdSj 

.^Ul j_j-P ^a jjjJl iLjiaJl 
^> ,^1 ^a j^^j j£ ^jjju J.JUI i_jLaj^(I jjJL>- jl ^j&j (.^--Jl l-i^Jj 

ij 1 ^ IJLa Uj-^ap <up j~jc)I ^jj ^JUl tiU-^(l ^a y& Lilj t5jjU~Jl oULjJI 

."5jjlil"j "icjjjljjl" 

jl >t-f4^ >t-$i ji-^' O^j^-i C-fr*! Oj^J^i iji^ cT 1 ^' ^! 

jjJJl IJLa ^p S jio 5jI jj^i Uaji-I j^j ^-*aj tc_-~Jl IJL^Jj .5jJsL>- i»ujL»jj 4i j~»jLf 

.^Jiil oj J Ua< ^a j»^L»i^!l ^ij^ J^**' J~*-^ J -t^* 1 ^' ^ oUsLiJ J^bl- 
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SJ^^I LP^ 1 j' ^ •(*tL^ 1 O 1 ^ 1 ^JLail jJUall Jiwj 

j^JbcJl aJLgJ Ui j Lap- ^JUl »J L J , I jl UjT c^^LJl j c^LjJI j <. l j^Jci[j <Lg«^asll j 

.SLLI 

3LL> SL>- ^jj-i-JJ |>a2j ( _ j SsJ ^*X~*y\ «-L>- -Lai ."^^LJl" ijjjJlj |»}L^I iUS" 
^Ul Ji* <dJl ^P-U il .jJUJl IJLa (JLp ^JbVl 4ilap j aUI i**- j LJ ^^ii; ^1 j ^^LJl 
^"^LJI j t^LjJl j t&LLill j (.i«^>- jl! L>-i Lg.a..^> ^ jl jaIJ ii^>-Ml |»-JUi)l j^J ^1 
:s jiJl Sj^. 208 V^l^ y^l -*JLS1 j^I jSj .*JUJ| 11*^*^.1 jl ( j£c ^JUI 

^ *. * *v 

f^KJ^S J^~«j "^1 ^^ji-lj IjajOj jl j^s ^Ul j^-»~> jJj t4j*b(1 oJLa ^ ^ ji L^j 

.^_^JI jl ^1 ^ Sjjl ^1 SJ^-^' j^-JLoJU Ui j ji^Jl j 

t(3 j <■ jjs5sJI j^p L f$j J^ei i j~iJl '-^yi j' jL-J^(l ^IUj j <uUt-«» <dJl j^l JLaJ 
jj ;tn>< dJjJjl jli j^aj .s-UjJl 5SI jlj tJiEjlj tSJljJjJlj ti-i^- ^Jlj t jL-^uJlj 
jLS j io^VpI Sj^Jlil 5j^!I ^ ^Ujj -uUt-^ jli U5" tjLL^ill ol^k>- jj*~j ^l j-«l 
IJL^j lUarll SXJjJl oUMl 

"i" * f **iu s ' *{*" " *.„ ' " ' * * » ' 

jl <o aJLJI y>l U jjjuk^j 4J»UL« JUi j-o -dJI JL|# j^oaXj ^JUl jw 

.(25 :OP ^Jl ej^) ^.jljdl fj- ^1 ^Jjl ;>J^I ^ 
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'&JgA £k l yJJt"j CjjJi "y> '±L,/6 'jJs u j sy-di j\ jJI ^Jl ilW" Ci j ^ 

.(77 

c> a.'.«Jl j iwjLa dUi ^ Lc Aji^il jUiMl ^1 ^>l ^ 4JJI Jii iLa ^ y Li" j 

^1 jUi-1 tjLyaj pJUAi .jUiVl oJLa Ji» bf&ji ^ t^^-^ 1 j^jJI jblj 

t^Ul (ju y^Jl ^P ^ Xai -j^h ^LP" ^ ji Ji* 

•^>-l jL»Jl 

' s ' ' * ~ ' ' ' 

J* f * ' *\ u '.''<,' 'it " '1*°,, " S • "l 

:S jiJI S ^ .|*JlP <dJlj If) V ^jJI ejjMu Ji3 

.(256 

.(22-21 :i^.UJl 5j^) ^ .yay»«j * feip C-J . y o JU cJI UJI jSMy' 
I^i^sj jl (juiJ~~«JJ 

S—jU^ lS 1p i jiJl jl jj^J.1 ^ j^i tjb- SjI l5 1pj . jL>-^I (^1 j^j.?tL 

^^^lij jaJI IJLa Jbia (_jip ^J^i tf-^' ^»I?J.I jl jJI J^a . j^jLajl S jA> jjjjJl i-ujL«^J 

-uUt-- <d! J^p- ULS" lil ^1 i«-J 5jI UU SiL«Jl j jLf^l jM |>%-^l ULi 
^ilJb jj-dl ^Ul J^p^ taiL*jlj jU^I ^ ^Ul j^y_ UUi: iiLA jl jli .^UJj 
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.4JUI L^J J-jJ J^jJl j^»jUjJ I j; 0 ■ 

.<u5sjjI Ui>- jji jLJl Jds LUaiM |*iapl jU i«j^S\J| jl jJill ^ ijj L ...~ > - 



.(6 8 : jls jiJI S j^-) ^.UUl JL CUs J*ft| 4 >«J t^ji 

jja s-Lyj^l j-~Jl jjk&i (ji-jJl ^JjJ jl *ul ^> JJsi (.(jUAjLJl ij^Ml j j 
^Ul JiUJ S*Ja>- j j/i->r-* J-a jl <d!l j-j Asj ^I.Ly 

^r*^ <.\jj>-\j t y>- ^i^i lP ' ijJ*- ^ J^h ij^ L ^' tf' oi* 'j*-* j^j 

JJjJl j^a j^iLL^ |«^Jl jj.Lainj j^jJLJl jl ^1 La <o^Jl t_ -^yjj ^Ul 0^(1 Jja 

^a 4DI j»bl jt-^ili j-*axJ jt~^* (♦■i-^ (j-* ' j^' '-4' I jJ jvJUJl IJLa ^a l jfi\^a2\\ j 
j»Lsl |t^JU^'i( I j ; ...»..g." j ^a J Lfl w |«^Jl ^jiyu jjjjJl (jO^il dijJjl jli JjLSvAj •^^"■'^l ^ ^Jl 

i^^Jij 

:5J^l>-^!l |^LJ.I j_£iLl ^1 »J-a ^4 ijj J^J 

" " 's / ' ■ j ^ , 

.(18-17 :j!JI S ^.3.C»1«JI 
Js- 4JUI LgJj^l ^Jl SJ^-Vl j^Jbdl *Al Jb-i Jiw tuft^l OyU U US' j 

.jjhlaj i t^j^aP jt^^^Jl jl j^Jl ^a O ja LnS' |»^U^(I jl 
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Li^AaLoj i<ui?l ji j^Uti ^Lwi ^a^w tj»JLwa i jj2s>z^i ^-J L La 

.j^as>Cji^ t» j-bJlj j^lill Lj ip ^AJs^fl j~~?-J (.(JiU^J i j~~~ Ji J 
<!p>j£i\ jl j^Jl ^a Sijl ^Jl S*J ii^Sfl |»JUdl ^ Ui> ^JUl ^JLil j! 

jl dLi j . y ^1 j*» J^*i L*- 4 t^i-j-X^- j.1 -Up jJU ^J^t 

ii^>-l ££iL«j ibjjjj ^£1 SjL*a?sj jt -y « SL < i til fr'bfjA J±a J^a 4j^£il CjLu^lII 

jiaJl j ^»LJL 4JDI ^1* JLo3 

^oL«xJl J jjSjJI ^ jP> (."jjSjJI JL»-" JjjJj ^1 jP^!l Sjj~u J^o 19 9 2/^(1 

.^"iL-^l ji^U JL-L/fl yalil J^i Jif ^JJI 
IJLa c-A;^ ji y jl '(^^""C^n ^ijbJl ^1 ^Jaij LjJLas 

i~dl LI 

j£ ^\ j t*-l j^Jl j tSi jj«il ^Ij^ jJ t^ 2 *' Jl j ^ j>- -1>-I j 

i>j^k1^^AJ c-p-U j^Jl "ill jh*I jli tiSj^JaJl j~j±>j -^i^l (^U^^l 
SU-I ^a Jiw jj y '-^ LgjLL ( _ J ip JaiL^ jl til ^Js^l 2L»I jl\ j S^^^SCJl iJUlJl 
t oj Ji SJ^Jj .|>^L-^I L-gj «-U- jlJJJl jt-giJlj ^aL-dl Lg^>-^j jl^ j^Jl SOjLJI 

^Ul JJ^I 1^15" jj-^a«Jl jrf j^aP JS" i*Q «- >-\ Jj j»-p>w>L-j (jij j^«J-J.I 

LgjUUj oL ja!I iJxu ^*i>sil IJLa J>-li S-S jj«Jl oIp j^>sil c-«jL> As j .|»^<>^-jl j 
L§jbLp i^jLavi j i.L§jIsL«j JJ? j«a SL^JJ iv? ^ J^j j (.(jc^Jl y> l5 1p I^IupI ^1 

y>l j.JJl _p»Jl Lj ip <c~ujU^j lil t(juJLJ.I ^aL«xJ (j^Ui-l Ja^jJl jli t^l ^Jl ^ j 
jl ja!I j~L>j .*LSi> i^JUJl ^^ci-l j |>^LJl |^kJ o-l>- j L? iSw- <uli ^yXJl jl yJl ^a <u <d!l 

:JJUJI LVI ^ £*LJ1 ^ ^ULI JkJI IJL* J\ 
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I»JUj ^ hjlJS L^JJL ^1 ii"^^!! j*JUi)1 jl (j^- U Ji" ^ U 

y.^1 jl ii^Sn ^Udl Ji*Jl SJL~ "^L.^ I ^Uj>!l" ^1 UiU 

.i^i sj^sn c^->" j-ui y» 



1 8 7 4, iA L. Burt Co. j| 4jJ aS"^ lilj^jJ tTne Descent of Man jLJ^I ibL- t^jb 1 . 

17 8. pJj Xs>Ju0 

^ jXJ tl—i y i ^5LJ jJI (.Racism, Science, and Pseudo-Science <*J&\'J\ ^-UJI j t^-UJl j l^j-^jJI t^jL-Ls jL-I ^ LJV 2. 

5 4 . pi j l>zjujs 19 8 3, t Vendome 

The Scientific Background of the ^'j^ y-N j^gk-ll" ^U^J ^LJuJl ^L-iU^I (.Theodore D. Hall jy> jj^j^ 3. 

http:/ /www. trufax.org/avoid/nazi. html (.Nazi "Race Purification" Program 
i ys\ j>c~A (.'Adolf Hitler, The Complete Totalitarian" "J^lSJl ^j^LlI t jljt wiL^sl" tL. H. Gann jL>- .^jXJj .jl 4. 
Henry ^j~±jy tss-* <~>\z£ ^ s * 2 4 p5 j aj>Ji*j> 19 8 5, t Intercollegiate Review Sj-U^a oLJi" <lJ ^^-il 

1 9 8 9, tBaker Book House * j-LJ jIj tThe Long War Against God <JJI Jjs &>j±d\ — j ^1 j' j^, sM. Morris 

7 8 . i>ti«tf 

^5 2, 1983-51 ^ oUsi^iJl t_^L* t djzs*£jjj tScience Press ^^Jl*JI jla tBiocreation^^J-l jlil-l t. jl jU5L* 5. 
Creation Ex Nihilo ^_uJl -y iUt- t'^li?-*^ i>jLJl 43 j ^LjjjIjJI" Jerry Bergman jUj*- ^-j ^^~>- 

111, 1999.-1 01 ^oWl):2( 1 3 Technical Journal 
(.Darwinian Evolution and Human History £>.j^ J ^.Jj^ tRobert M. Young .^1 o yjj 6. 

19 8 0. ioU&*ilj pJuJl i~>Hjk oL-ljj 
Reason in Revolt; S^Uil ^_^UJ!j 4-*-5"jUl jiaJJ tAlan Woods and Ted Grant cJl ^ -LJj jajj j^fl 7. 

19 9 3. t j-UJ ^Marxism and Modern Science 
frbjl tStalin and the Shaping of the Soviet Union aU^I J^JJj tAlex de Jonge 8. 

2 2. -Jj htuup 1 9 8 7, t jSi^h>- i. William Collins Sons & Limited Co. Si j_t*sll aS j y} £ f^.j 
1 9 7 7. (.Deutsche Verlags-Anstalt tKampf um Mao's Erbe tK. Mehnert o 9. 
1 9 8 3. i^j-j^- j-iL«U (.Cambridge ^o^o-S" (.China and Charles Darwin ^ jjl a jLiJ j ijwiJl '• t _ ? — L usjj ^j— 1 0 . 
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( _ r J t^LJLp oMMa t^Ul ,cb ^ tjii "b! ji j^kdl jl 

liili . ^Li jt-^s «■ ^hlL IJLa j . <L« jJl ^.iL?- ^ j^1L»« j~>\j ^ I — |*-gJ _?-Lo la.— ,- > ■ — LgJ 
tijSf- j~Jl ^ jJj«JI jUsI ^ Ip j^i> LgJ ^S" J ^^«-* -L>- (Jl jjb>sl> jjialll <ujaj jl 

.Sjilil ^ j t^LJl ^ .s.Lp JIp _^Jut LgJ jlS" 4pjI>- 5i~Ji ^L-l J^Lid 

jLJ^II jl LjJLa t ^is jieS j tSilil * L5 ~* 1 J J^«j <J^I _ <LoU.I <Li » JLall jl 
.sj J »-*~>- Jl o-LeLaJl "^j J^-~> t jl i_r*^ J-Tj - "Salil y io ^5'" 
C~~J ii-ai-l 5jilil jli t|»JUJl JIp ^ Ji> 3i>-L>- ijiaj LgJ j£\ y Jl>j 

jU ^Jl ^a Lgilupl «Ji ^gill - SJlJuJI oJLgi .^oJIp ^L-l J ^Jl Jaiai icji SJJip (jj-* 

Ig— *Ji dili -L*jj . j~ip J^^l j y& ^ jj^>slil iL-^UJl IjiLiiS'l iUI Ji - icJiJl 
tKarl Marx ^^S'jLo JjUf Jia yj&La <th..il SJjJjP <L<JIp £j J j~ip £»»bJl j JiJl 

-Lai SjL«jj .Sigmund Freud -bj J Jj y^y^ j (.Charles Darwin (jjjji-s jJjLiJ j 

i»jlaJl OL> J^j-L$li :SjjU.I 3ja.-~U.ll ^j-* j'-V" jW'^"' J^' j^" 

(i^L-'bd Ifc-tflap jLiJ LjiSsJ j tSjilol! i^aALdl i-iLull oL> ^J^j-b^!l jl) 5jilil j^^Ip 
i 2 o o j» ^p jj~A\ - SjP ^i!l jl . jJUJl ^1 i«-Sl jJI l5 ^> jiJl j jj ^1 j fc_ix<Jl) oil -Ls 
JjJj L§jU ij^tUJl jAliaj j^s j^p .iaul 5i~~LiL! S j^iLil 4^s«iJl ^ - jLJl j^~ts 
i£\j«al\ J^>- jiJLadl ^ JUdl ^L-^l ^alll ji ^giil cJJs -Lai t^JUJU SjaUl 3j) jl! 




J[ j/i !•>■« :i_jLlS\JI 
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ji i;pUi>-^!l j io jiJl <JM>-^!l jli t(juj^ijJl j^jlw»- ^J^jJj^I ijyL* ^l iiL^^Lj 

.JjiHl dJUiS" oJl~S 

Jjii j*p SLJ-I" jl*-*ij ^LJI <_P-^ .JJj<JIj tSjU^lj t^iljJlj (.^j^iJL 

j_jjli L§^iU<u 

jL~$1 Lgxw? ^1 kl) jl Jj>- ^[j^JiS^ - lLAii\ oJLa jUI j^- jl 

l~— <" IgAstf Oh oli^s^- jl ^1 jiij jijjjj .Ji - (ju-^lil (ju jJiJl ^ 

^1 ^(l (.jjJJI o j-^i O^-^ iji-^l j-^U-l U j-^p ^ j^U J^l j^aiS 

3il ^ii-l ^JJsj l^Jl .Sjj-^aJl Jw«-Scj <LU- ^Ji,l aJLft ^ tijJjjIjJl jl \jaj Ijj 

j ijp _j«~iJl j^a i^^j^SjLo Jjl^ jl Lo IJLa j .Sj^JLp S SjjIII jl ^ SiiUill 
1 .jJUJL! <cj$j " L5 * c JaJl ^jbJl ^ ^L-Ml" ^ ijjjjljJl jl jS <.kJjJ~\ 
Ujj SiJbM ijjL*Jl oliLiiS"^! jl dUi .-Uli ^L-Sll dUi jli tdUi ^ j 

iuJjJl ijj^l jl .i_ijlj iUkpl |*i«JU 5-ijjjlJJl Jaj^j ^JJl ^jLill iL2^^!l jl |>jj Jdu 

4JJI (ji>- J^j .jJji-l jA lilj tjjialJl ^^j-J j>- j J-v?l jl >— ■v.C-'nj j tUli 5-ijjjljJl ^jju^JS 

j t u-i obsi53i ji" j 1 j^Ji 

tij— ^Jl j ti;^ tijL^^II j tiJUaj^fl j tijj-J^-^L . >LlSsJ1 IJLa ^J? tiji' ^Jl 

^ oUDl sJLa ^<^>u Ub><L4 v 'l^SvJ I IJLa ^t^aj) .<L~~JjJJ^!lj c^jJlllj tiy jaJIj 

.(www.evolutiondeceit.com :c~» ji»^!l ( _ 5 1p ^L^' jp\ 
IJLa Sili "The Evolution Deceit" "j^IaJl 4P-L>-" i~A£ * -AlJ 
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t(jjjj~l |»JL*Jl) "New Scientist" SJLt* jJ£ jLal Ip j-^> j» " jjj^A" -^l jJI 

S-b^il tJi j SJLjI jJl iLJ.1 oJL* C-Ue~- JJiJ "Burning Darwin", "jjjjjli (3' v^"!" o' y*i 

^P ^jy^ '"(^"^ J^" y "lS^ OJJ^*" j' .2000 Jj^jI 22 ^jbj Ui-Lp ^ ti^JjIjU 

Ju3 i^lp 4>-^ L? »-bJl £»l?sil ^ S.UI ^1 ibsll t(jJUJl) "Science" SJLt* LI 

jl "Science" iL** jULi J-5*~» Asj ." OJj^*" *■» ^-jU O^l 

"Creationism Takes Root Where Europe, j Ljjjl 

S*J j (_-sS" Ot-^s!" y ^a <ol ,2001 _jjU 18 ^jbb jiUaJl Ui-lP ^a tAsia Meet" 
<K>- jJl) The Dark Face of Darwinism j (jjiaJl 4PJbO The Evolution Deceit JiU ^^l.J.1 
i_jLS" |»J ."i^Ul £y> (jJsLu ^ jjiaJl I ^iSl . . . jdJ « 1 till 

5J.UJI ol^ ^1 -<>SjsJj>- lS 1p - oliJl ^1 t" L5 ~»«j ojjLa" i_^S" j»IiJ jLail 

."iJL-iJl l^j-ol ^jL>- j^IaiU jUil 

(."j^IaJl 4PJL>-" Jb>t^J jjh'll SJb^ll o'i^sJ.I sJLa Jia jl J^a jJl 

f Jla jl - £-iaJU - ^-^Jl j .4j Si jl ^Jl (jysl ^Jl i ji! 5~»ip oLL>-l ^1 l^U 

,«a^b^Jl IJLa iiApL~. 

.iilil iLJiJl |^-U - iiS" Lg-^-JJ j UUi>- c~j ^1 i!i^!l «J> 
a J Ua i JI l jji>-i l ^ <ul^<l ^a tJjjJf C-s (."jjiaJl 4P»b>-" jl J- 4 ^* Lil 

i_jk£Jl IJLa j5 JL j«< j ^.bJl j ^aJI JLu iJLJ^fl c-LL> ^1 tijjjjlJJl-iilil 
. UaJL>- »Ui bJL>-l j ^ Uj i _^>- ^Jl ^1 Ul£ Ji» t*^jL>- ^ iwU-l JjIaJ-U ^UJI 
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jl ^AjaJ-Ij .^^iJ" jJ^j-bl j! < L a «J L i «-l ja\ L^l ,^->J jj£> Ji «-LJL*Jl jl ^,)L) 
.j»Jb<Jl iobJl ^^jip iuLJUJl |»Jk«-ljl j iJlJUl |»-A*I jaI jj^ffjAi (jujjJaJl s-LJUJl 

i jJLill ^(1 g£S SJl j-L*JI jl ojaJLxj «^>l j-o *i> ^Jli tjliil J~~* ^^JLe j 

J- 4 ^ y (/"^' |»-. a .v3. j lj JaJa^sJlj |>Ual!l jl j^plb O^'jrt J^'j 

^ o 1 _H~*r j*^ 1 (JL«JI 1 j-* J^> jp «. jLiil c _ r Uj 

tUajl <bj i.U~l IJLa .Up cjsS^j "b! j .(jC— Jl "k" 4 ^-WaJl Ji^r^ ^ j^U IjI-Jj 

Jjjjil) Ji olijJj ^Jl (ju^Va Lclj tJ^-lj (juj l?^* j •' r,: ^ j»J ^ *l jl jj-> 

^ilJb <uli kJlS - dili Jjuj .^jMl Sji-I SJbLl j^&J JjUai "il l ^ILp *j tSi-WaJl 

l^j^laj j»JIp ja ^yi^tiJl IJLa jl.j^^^opl ^Ij^ 
e-LJl jl>t>-l j-« -i>- (3 j-° 3ijb <jp? 0^" ^^-^ j»-!L«Jl IJLa jl ji j£l j 
(JjjJaj 1*j> oi> j Ji jb^-Ml oJLa jl IJjI ijit j& jj <uli c ^>- , ^l (3 ^* ^j| 5i yupj> 
<uli t^l ^Jl ^ j .43, > .,i^ll (JjjJaj Lyajl ^r* - ^! (3 ^* -*^-l jJl C-al—J jij SiX^aJl 

.U^^4 ^jJl dili l ^1p ^vaj jj^fci ^1 y JL«..^ 
^jip 5jjUJI d)|J^-^(l j jt-gi jj^x^j jjjJLil ^^l^w^U j^? _ ji! _ fc-i-jS" 
«Jk ^jt>5js>-j j .j^a"JL> I (JJuCj Lj JLp J jA*il c^^il IJLa Jio l^i~j jl J^2jw 
^ _L>-I ■ j«-b-!l |»— « -U i_iS ^il IJui jl jl jJ> y> jl 

jli ( jUll Jjj- JLp SSil iJb-l j j^j jlS") j>>1\ y> I ^ Jil W J 1 -*^ 1 0^" 
(j u v x Jj aJL«Jw>-I jJi j.JLil c t^-'^I (Ji^l J^* 5 *"' O 1 *! Oj^i. t^J-^'j ^ah'U c-^^-SJl 

.^»waJl JjJ-JI » jLj^I j t52il 
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j£s (julj i»i jl . L? <JUJl ^L-Vl IJLa UjLspI jjj-i^-l UL-o- J-^l^j U^Pij 
,<,! ^J! : uJ ^ jMl l? ILp i^>-^Jl ^yJl iJ-l oIjI£JI L§j cJl ^1 iys^Ls J-^i ^^ ^ 
jl ^liJl J J\ j .5JU-I SAa*1I ^ L$lU- j3 SJ-I obSl£Jl JS" jl y JjVI 

<Ujia» i^s-'y J.JJI jJl IJLaj iSi j.,rtBo iol j^Lp oliil^ia J^jJaj C-i Ji SLjA-I 

.j^kdl 

S«o-l j S*>- 5JL>- j^£> jl jL»j>-M IjuI ji ^,1 J^- M <ul ^ jj jl Lx^u ^ oj^i. (jlill 

lo^ 5iJL^aJl (Jjjiaj Oi>j Ji (<LiiM aJLa ^a Si ^11 oU-jj _^Jl iju^-a tj"° -^'j lS**" 

* - » 

oJLa JlS'jjj Uajl o'b! loJ^-^! I oLL~>- jli tJjJal Jj.,i^gll ^ (ji**~>i L»5j . j^jjjiaJl 

,^1 A>-^J V 4~i~l oUjLSvJI j^Js jLij (jujjiaJl ^Ij jji |«J J^aj . Ijl j&J Ijl iSJLA-l 

.os«^w? <u l-Ul jL»j>-I 

Ji SUM jl j,l t&Ll ^ \>*~>t~p JjMl ^1 ^Jl j^ jLis-l i-^J jl Lj i*j IJLa jl 

> ■ i 

jJlp OJl>- jl 

SJLv^j i j-?- 4 ^——J SajaA-I cXa jl .4^JIpj <c«^>-j 4jjJi oJUu ^jJl^- Ys\i->Cj 2 j>- ji\ ^Jl 

. JLJI j jkJJ j ioi^-l LgJl fr^il iji; ^l ij*^ 1 ^1 • V 1 -?! 

&aJb>*j di— «Jjj <U»p j jp ^-1 jl j.jjiaJl LuJIp Lj ip <uLd to Jla 5JU-I j 

l j&><J» ji\ yk- 4jI C~~j dili ^^jP Jj«i lil jA J tc-l S>- j^^ip i-A^ j SJl>- 

4>-I^j S j^i ^ j£\ Jjjj LuJIp j^jJ >._. .,rt«tll olpjjj iL«Jlj .ii^ «ll jl 
dIJi ' L? »-*l (^1 j»- ilsipl <ol VI tiLa^Vl :S-^-l j i«jv£j s^^o-sj (j^f 4ii jl .4jLJbM L§-s 

vai ujlaJu c-wa^ji 

V j JjVl JLu Si j>- y Silil jl ^ ^1 5jilil iLJiJl <CP IjJ^ i^JJI iLa^Vl jl 
Jo- Ul . 2LLJLal| oJLa j»-pJUJ ^^pI Ulii L§iP jj*il0j dilJJ j ti>ili1 iLJiJl sJLgJ 
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(jjj-ijJl j ^1 jl j^a |»JUJl <Ul Jm^j L IJLa j) Iglkuj j^kill oUIpjI ^JLxJl 

{j* dAJi j tjjiaJl Jj^i l^ilS" j j-Lj d~^sj <L«Jj<J1 (JjLai-l ^1 j^JLaI^- jjj<»«j jt-gjji 

.low sajuji su- jl* j*4 

L5" y ^a j^iaJl 'b^Joj jP (jy<il-dl «-L>-^[l *L1p j^il -L>-l Lj~S" 3JLL5 I j^ia~» jl 

Jjjjj . jiXk]\ j ^S^iJl ^a iL~S j Ja«^sj j^a ^^yo^^fl 1 ./i.«.".ll 4JI ^.i^i ^° »-*-*Lil -Vr ^ 

SjIL (5i-UaJl (Jjj-I? jj-*) ^1 j-i*Jl J-SLidl S-jJLSLal ^j-"^ j-£ IJLa f-L;_>-^[l ^J\_» 
:SL^sJU iaj^Ul oLjj^ll jtJ^I S.l>-I j ^1 (Cytochrome-C) L5 ~ u_ ^ J 7^ ^-r - 

. . .1 jSUfi l)j£*> l-bf- JLL* ^lS^" _ J^T^^ Cy SJ^-lj SJ LJ Lu ^jl^3 jl»J>-l jl 

. LgjjjjjJ ^ .i "ifj Ujj^aj (J (,5^5 J^S (j- 4 cL) JL>- sJL4«il iL~LJl »JLa tjij^J jl jl 
jj^l jUi^MI ^^^o^i Lip jil ^SjJUJl iJIjlaVI o-b ^ ^Sll jLi^l JjJ j£l j 

jl^ lil <ol -LsJl L! jLt Li'- L? va5j IwJLJl -LpI ^i!l Lu-j tjJLiM i!L~» j^J ^ ^1*S\ <L**JaJ 
i^jI j^aJli tl jAs* L»a-L>-I jLji>-l jlSj (jJLj^-l (Jj^-Is j^p L j ;■■..■■«.* (j^f 

S^S j^J ^L-^l ^ CJL«jdl ^ilil ^^iJl jli idUi ^oj -^yLJl jUip-MI 
(jo^il j^ia-Jl jLajl » ijijcr^j} jt-^LJl ULjj (^^^i J"^ ULaj tsilil <J <uJl>- 
"b! j JajJI I^L«j "b! jj^>l J~«j ^11 cc-a-'*^I ^> tl*;^- ij" 5 ^ (jw2*dl j 5jjLLL 

. <UJ LJ l 0 jiaiJl 

Jjj.Ly C ^J L«»fr jv^J Oj^iJ «-LJu<Jl s-'^^J Oj~*Ji iji^ jj^l^e-i al ty*^^ 
frLJjJl fr'bfjA c-J^Sfrl jj J_LP 4_J^L2j<J| 4-_.,,.,g-'Jl Oli JjS-yijJ tj.iU.1 j_?s~Jl t _^~«-J 

s-LwMl jjwa -^-^ iU-l («a 1—--JI ,_jA «JLa Srjcdl 5jilil ^JaJl Sa>-j c-il^ J^S j 

IJLa Sji j^p Sll?j j^i « g ...ail jj*^3Jb>u j^JLil di^Jjl ii^Sj ^ j c L ^«JuJl ^ja»J»l ^a "jjg -HI 

^■ : .o../i.".ll ijiij ^1 Sjj^ .Ml frLwi'^l oJLa J^-l j) ^jfci J^njL j^f'jJl t L? Ssjjrf , ^l 

t *= ^ *= 

t_iv>j tCij^JuJl JsL-j^l ^a \ j+S ^ \ j>~'y (intelligent design) ^JUl 
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J3 j tSJiM jl j~»l d~>.U~l Sj^J-I *\~±SS\ c_a...?-"iri ij-^lil (jyyjMl (_5-U l? ILp 
J^jJI ^ |»^jL>- ol J^ail (J-j^Snj ^^LswVl j^s t_*Wl ol j£s- {j* dUi j>jli— I 
4~»l jij) iii-l i-l jjJ 1*51 jdl J ^fi-l o JLa Ji" i>s~j OJ~/ -US J . . . ol J^' 1 * J"*^' 
Oils' j . 1^-U.I p -ow a l Jl : Jja> iA>- <.4>L~p\ j tiJlp ^a (^yjj^-l ^^L-ll -LP SLJ-I 

|»Jap| jj^i i-g'.,^'? jl ^is jlail j^a jl^ O-^iu jl^-f SjaA^Mj ^J*^ Cy * s ?!**^' s ~*"* 
iiUjMl ^ ^. 1>U -dUS y* SfJb- .JbJl y oljlf^l 

? JaJLil oLi^ll IJL* J^J ^1 £<oJ.1 Jji. ^ ^ J ^jUaJl -Li<dL 

S JjS jl ^ La 5i?jjJl y*£s ^hj^i oljLDL £-U>l ^ v ^-/i,"Jl ^ j*~«^> la 11 

.< 3 > <dJl zyry, |»JLdl ^1 Uo- <.£-U.1 ^JUI ^^waJl 

jj 1-3*11 e>L»_Lx_) fc_Ax)j^»l i^*^ 7 J-^l J^~*' "^"-iJ 

. a g . * S " ^jlS j<» j^j (jd^'j t o^ij j ^' oLiLi 
s-UJUJl f^jA pIS ^Jl <L<JbJl O _psJl ^»->- jl dUi 
*ULJI *V jl tUJU- iiU jl ^ jAjJ 
^JUl o^cll ^alll ^— JL>olS1 i— — ~j ^j-L^s-^fl ^JJLu j L«-fr 

. *A jl&l jjj-^aj n (: l i> S>- j JJ a 
Jj^( jJl jl j^O-L jjlo^j jjjjJl (j^sl^w^d J^ptjJ 
^Lie^il ^1 jJUi-l i j_>- J (_ 5 -J-£ 4_?s^s>l j_)l jjAl ^Jl J 

Uli\ y ^UJU^ S^jj LU ^ L^>( I tf J-Ljl. ^ ^ '-^J 4 »-» u ^ 

ijLt^j ^g—iJl j^IaJl jtJU dili Lj ip ilia^ll J-^il j^j oliUt-Jl 

VI ^Ul ^ ^iiai ^/jb 
JL5 jli<dl ^Ijj ol jJUl Ji* jl ojLa; Lfj :<ulj ioJU ^ ^jL VUi I jJlaLS 

! (4) jj^Urf -ui^J j t £^ \Ju*~0 jUi?-I <ul Ls-I j jl ^ sl/Ml ^a c-S" ^ 

j*J^^Jl jl j^Jl ^a C^Jup j J$ j t^jjbJl j^j L ^ip ^il5sJl A... aj j JLoJ 

u !su ^ *jjr u>b-j ^pi j^Kj a^pui j^ji w pjf 




i 
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iJw?l iSjji' ^^j-J jjiaJl «-UJjJ CJjdl ^j^jiJl jli i.SjMI ».1a ^fiy 

^>-l SJl 5jI J- ' J I oli »j Ji j 

' f i* f 'V c'*i< ' . i c** II* T i** * **' i" 

.(15-14 sjj~-) 



^L^Ml <u«p ^ps^Jl IJLa J^«L>j iilpL ^ps^Jl ^jj ^a Ju » » cIj |*-a.s 

4j~§i)I liA ^pt-JL Lj i*j j . jjlad\ \JaA JjliaJl £-1 j j^jlUJl J^aJI i^JUl 
S>-jjJ jjiaJl J^>- ilM^> SJi-ojJ ^Ul ^Lya>-I «JLi il ^(juiLJl Jjjji? jP 

. l^«i i j>- ^11 <u j-iiJl j j£j Xi ^ n g U ^ 
IjLj j^MI j . ^5Xj Jia*j J>a*JI l5 1p l~L» I J\ J^oisi\ IJLa -L>-^jj 

.IaLI <C.JLL" |»j UhS" Jj UhS' (JjLai-l jj^oj ^»I~ J » I ^tjaLU ^o^<ij ^.JUl 'J>a«JI 

LJUi LaIjj <oM 5J"iVAP j ^ ; ah'« 5JLJ.I oJLa jl J L2s<u <ol tSjL~u jjj~Jl jl jj-^> 

JSjj ^ydl) iLta^l oJLa Ji< j .^jI j^? l ^ILp <u! ^a lLUi ^jI <bjJ j^J j ^Wj^JaJl oJLjj 
<d ^./3->- iOp j-* Lg^m *j V 1 -^ (jv^ - (^yj ij>2JbJl 5JI 5Jl»i ^^Ip 
^Ap (_«s«f j t _ r ~iJl JL*J ^ _^JI jIj^JI Jic ^1 j tijJLuJl oLji^l ^ LgJoL; ^1 i_j jUdl 

|>I-L>b1-U iobJl ^^ip jij L§~Ip -Ui*j ^1 5jjILI 5J.UJI o ^JaJl j j^liJl Zijlaj jl 

SjjJaj J^-5JbJ j*L~j> J^-ij jj^jjCj jjjJLJl ) ( j/sl^>l , i(l (_ylp -»j-A J^aUI > -JLrfl 

oI^J |^J^i jl I jZj-k jl (V^ 1 ji^ J Srf^^l jil j f^Vp^l j ^a J>? kJl 
Sll? j C-^- Lvijl s-UJUJl £8jj - J^jtli i^Lu^d J^iLdl ia~»j| -^1 jJl ^^a- ^^jbcj SjjJaJl 
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I^jLj ilijj t^ 1 -^' LgJ L 2 i~>a |»J~u lS 2j jj ^ydl SjLiJl «-Lw^!l jl dJJi .(juaJLJl ^ £_^Jl oli 
iJLgj j^laJl e-Lip .Xi-Ip jhal .ci ^Jl jjy> ^ j£\ iolil ^J.L«J1 S J^li 

^1 4J^Ji*Jl j^P j^liJl ols-lpi^ l? »Ap -LS"L* jp s-LJUJl e-MjA JJaj t ^ps^Jl 

JLa 53^*^ I L^lyi^-i L fl\ J t j*±P ^»ubJl j jjjjl ^ Lftj^Js JLa J^ljJl I^Lfr ( _j£P 

.iolil jlio^l j^a^V I jl fULJl ^ Uii iiU^I oUl iiL* j 

j\ t^jS 4J t y~~ij lS**" JSd U-^" ' it-'kol i-^u tij jJ<Jl jljJUl ^jii 

J£ e-UaS -b- ^1 «.Ul*jl *M |>UaJl IJLa ^j&j . ^1*11 »JLa j*\ j 

Sj^laj : jl> JSUJ1 -LS'hJU L.L.I J£iJ jly M ^1 ^-2^JLJ Ijl~j£ ^> ji\ IJLa JOuj 

s= if* 

iLLs 3JL5 ■Xs? y_ ^ j .L>- jijiJ^} UljiJl UgJ Jj «LJL»JI Lgi»-i ^1 a^-jj ^ SLJ-l 
^1 j^^Lp ^ i^Jaill sJL* jl S jL^-]V^ SijlsjAl i<LJbl~1 oJL^j (juJil «-UJuJl 

jL^Jl ^1 Oil ^1 ij^JUJl ^bdl ^ yc~z** ti jLiS^JI IJLa Jj-^ai ^ j 

-aJLSI ^Jl iJiMl ^ ^cl- Li" j>iJI hjks iLs^Ml 

^ 4jj Lo-J « j£s Jw«-»u jlj tj-j^jJl Lj ip ^qjjJS JJsajj (j-»bJl J^AP (^JJl 

.^US^I IJLa 

tfl jj^J <m *ij > 'J <-^yi? ji j^iJ ^ps—Jl IJLa j^j <u~aj ^^j^iLisj jl ^jLiJl ^Ual^l lilj 

<.i^ii~\ ajua^A oJLa Jbi«i7j . i _j — <s cJl 4j>z~J>\ ji\ SajaJ-I U jlp j^i 

Jj iiJ^aJl Jj^Js jjP y SLJ-1 jl ^ tAJl ^ Uajl Oj^J-I ^JLxJl L^I-jI j^JI 
iji-S" ^ J^l^j LjJLp 5J ■ (jlii-l 5jLA>- jl «• j^JJ j^fj -(jJ^"! iJ-«j<J is^-ii O^L> 
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bLkpl AJup dili j <:Z£Xal\ jj^a«Jl ^1 jjla^\ L J& |*jtaJl j£Jli\ jjJt>- J 
o j£i ic-LaJl jU^Jl ^ c&j ji\ 3jL»%iJl * h«a ^sb JJii .jJiM Zjua£- JjUsj 
i j^jJI J>^~ij *L2jj^!I j * j^iJl S jio jl J^- tSiL J bul ^jjIj lS Ap S ^laj L? 2ij L-Up j . j^IaJl 

^ I jji i»_jJ i^JUl tic-LflJl ^Lj ^Jl 4i.-i.aJ I sJLa ^ nJJL jLf^l jli dili j 

<dJl 4iU- ^JUI j^l oLi^l ^1 1 tjJUJl jj~- j-b I y\£ Uj-jj iiloJisLl jJUJl ^a U 

«Jp ' ^ icJJiJl ol ^pts»dl ^Jp JjIjj 1 ^-jLJIpj t '(.r*^ jiJ^J '^^-i-ib 
^Lp ^Ip I»JIp « h»l ijufi <tJj jLij j.JJl j^^j (3L?wlj t^jbJ oLJI 

Sjj^aJl £^ jJl ULa j^p -ijr*^ 0^?! oj 1 * M - - * ^ " UJIp jj^jI 

^ L5 i t l 1 tdU% ^UVI ^ylij-aJl ^Uj-aJl (« Jb-I jlS Oij 

t jLc^!L^p>sj :|»-UJl Jifu> ^^Lp 4j^S^1I iJ^II S jL*Jl jl 5jJ^sj j*L«J1 ^ 

i ilil jli t JuS U jJil Li" j . j^p £-bJl j ^.1 j JUaJ l? Hp o j^JjI j AXJLoJl 
J2;2>- -5jIjJI JLu- jiw IgJl Lfj .i^»«Jl 5jjU.I J^>l yA\ J^>- j^s _ / r ..~i " J 5j 

i-L»jJ i>s-xj ^^-J Ji tbL»i>- jl Lp- UjIS" jl5" «•! JS 1 jl Lf lp -IS'^j L^jji 



29 



ia^-j'b! SiJUslI tSjilil liLJLaJI Oj jil Jij .UUai ^Ij LAS' i»JaU Siljl i j>- j ^a> jl l5 JLp 
j jJiJl Ja~-I jl ^ (s-UsjjMI j «• j-iJl jl) jjJaJl 4jjia> ij.j-iJl J^axJl ^ S«~uL»Ml O U ..JI 

£j-s« j£ 4JJUj ts-L^-^l j»_Ip ^ Lr w j ^-~-L«-J ^.1 jjjli "j^-i 
OjL>- j 1 8 3 2 j»Ip I j^iSsjl ^ O (H.. M. S. Beagle) JJLj ^1 .^1 . jiJl l? o-~«j 3 l< d L < i JjU 

.LjjJjj^i IfrajCi ^1 (_5jj<j ^JLyajJl ^ o' jjj' 15 JlSipIj (.(Galapagos) 

i»jL£i)I S ^ j^o^j £j ^j^H j SLi-l J-^l jl j^il 1.4JL4P ^ S ^^iJl o JLa i 
Lvl Jj cJ..^,a'-« J^-~; "W^"^' £] J-*' (—iJL^o J-L>tj j^J <dJl jLi tj^jljJ Lai •ij-jJl 

sllLi j^JJI ^>«^ilJl j jt^jJl Cf tlf^I^J "i! 5~«-*L C-ia>- ^J^^Iij (^1 -oi jJl 

£0 c*js-£> ^1 il ji^!l jl ^ SjjJaJl S Jio^jj .0 j-^ap ^ ijuilil «-Lw»-*if I «-UJLp j^>il 

J^l j) .<u^L-I %)Lf li^i>-l i»iJb>sj ^1 i jjjJl cJ j cJ _^Jl £s s-Lill 

j^ku ^bj JS\ jL-J^I Jic t jjjl-*J Lli jj .(oi ^Jl dili ^ Uj S-Liil oLi^aJl sJLa 

J^l jl ^ie> Jo^sj ^JUI -ubS" ^ *l j^!l oJLa j-iJ j .^l £ji ja U gyj Jm^jI jl ^1 4 ^1 ^1 
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1 8 5 9. aIp L? * c ^ , *12^I 5kJ £j jjSlI 
oLi j« sJLa ,j->Ij l5 JIp .ijiaJl ol jjw? j' J^ 34 4jIsS" ^ o"}^*iil 

Jia) AdJLvaJl (Jij^ j' j^-? l*"^ ^^P"*^' e-U<apl J LSaj j tOl ^>s^*d,l J^t~" 

4_k~»l jj oLj-«../a,ll o JLa i—JULlJI J^-oLj OJj'' 5 0^ J ■ «-L-^»-*if I j-Sl j-£ j (<jy-l\ 

4j"U..I « J t _^sb>- J^-^j Jl£3 tLjUjj ^yiv? jjj .^^iJU 3JaiJl |»Jp J^a <0 jl^l^j ^( Ij-LS 

.^^(jyJl jj^is Sji-S* Jy- 
(jOjil (juLLJl s-L^-Ml s-UJLfr l yj> JUJ_x_> j g Jl t4JL>j_laJ jjjta 0^ LaJLLPj 

c-U: A2i tiljLM j .(9) >J1 *L^S!I JU ^-Sfl JLp j tJJ kJL 

J*V\ jUapSlI Jj^» jJl JjU CJlS" L.JUP 

jjjli f AAi-l ^SlLj cL^bjl jrS/ ^U^Li 
Lg_>- ^51 l _ ? ^-)l 4_™^iO.I oL<hJl S-^yj j_i 

l^o—l jisj |«J Jj t^jj^l s-Ld^Jl |»Jp j 5jIjjJI 
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JJjl^ A^,n->xJ* j->- JL>-I JJLqJL* 
<:4JL>j«aLe yji ^LJl J% L* _j r i LgJJIj 

jjiaj jL»«$l jl jjjli jj>\ Lwj 
^jjfj jl j-*JL 4 ^r**' ji^a 

^Sll ^1 o jjhl ^U^-Ml 

^a^ta Jw»^t> jlj La j~>-^[1 £^J1 IJL* jl J 

^JUI) jLJ>(l 3J}L- <uLlS" ^ j .Si j-SJl 

J-<<?l jl yS- J^o^sj (^-iJl 4jL^ JU<J « j^ij 

L? «Ja«Jl Jjj jiJl Jlp Si JJLp (^1 ^Ml 
t^J 4~>Ldl ^L>-M1 j-~Jl iju 

i j~Jl (ju jjjli ■ it r C )| |j_A 

t^jjjjji ijuj j^-j^s^n ui ^L»ui ji^uj 



^ ^g^- iJ jjl-t-Jl i^-wXj |»J J_ai iSLJ-l 
JlcJ^ L^U^-VI cjJLvJI jU^ 

jL i-j_pL<>_i^-^[l 3_;J jjl-Ul j»- p Jr' J 

^il j_a *^ J->- _«il <L>j~~-Jl ^Li^-Ml 

^L^-Vl ^ jujuJI jl j JL* 

.Si ^ftJl ^a^la J-o^sJ jlj La ^ >>-Ml 



1 Benjamin Farrington, What Darwin Really Said? 
London: Sphere Books, 1791 pp. 54-56 

2 Charles Darwin, The Descent of Man, 2nd ed., New 
York: A.L. Burt Co., 1874 p. 178 



: jjjli jl5 Jij 

^■^LJLc S J*^> C. ... J <uLu&*~a o ^ 
^L>-Ml jl Ij^j-a jj-SL> it_£_> I jj j_2Jl 
jl ■ irt*" ■ «il ^jA /^SLa^r*** j^LJl J^a o j ^»-^"t I 

J<T y L^a j^LLlj cr^ 1 
j_j5Luu jJl ^t-aJ .|*JL«Jl «-L>tJl 
*>L cJL«^i~xl -li jLJ^IL 4^»^Jl Si jlJl 

jijj jl l^j cuplh""'! iJLSL) Uijl d>b>-l 
jl j^Lj .Jjj-^JJ ( _ r «-L« j j*a 

Js>-\ j^a jLyaj Ojjiaj iJ-l oLSl^Jl 



J jJu jf- <U~ul jijL^jT OL) j«Jlp t_a..t..TiTI kSjjXa jjj'- ' C-ilS" 

jj ^^^Jl ^ j*-' J-*-- 4 oliLiiS"! jl j^a jJl l5 1p j 1 8 6 5. 5jI jjJl (jul jj^a 

j^kdl aj^^ £12jI ^Jl (<Lj' j^' qsy^^i "DNA" f-^j>- <-~£ J ^LiiS'l 

Lp- ^1 j^kdl oLJl j^^j '^r*^ ( ji*Jtil ^1 dUi j>j V;' 

•jj> 

IJLa jisJ j .^jldl 5Jj_y> ^ jjjli j' oljjiaJl -v*" 0^ J 

j- 9 Jj^" ^ ijyl ^5 oLiiSl c_w— j S iajl ^ jjjta it^^lai C~U-i 

j! jjjj} ptflj S 3t p\ ^JUI *LJUJ1 

J^a) SjI j£\ s-UIp — iLgjJl Ol jjLia Jjuj 19 41, 41m> ij>- _aJ _a~A-l 

jAa C— jllal j^a) jl^J-l c-LoJpj (^^^jLftjjjJ ^L^uji^a-JJ ( j*JL«l»u ijUjJ jliLal 

j^lallj SijjJ-| iLj^ ^1 i^^alll ^1 SOjOi-l j^j^ L? U I _alU?l JlS j tJJl _a-i«Jl ol jilaJl 

^yJl S jiUl S j£i SiL^L LgJj^a^j *j ^1 t(The Modern Synthetic Evolution Theory) j£\ 
t 

3jjiaJl oJLa ^ip (jilfl <■ C-ij j^a JL«jj .^o^.hll c-lij^U i^Ui-l jjjli 5~*s> ^ 
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otil ^1 v' ^1 O*^ jUwiJ 2L2>- ill? S ^laJl dibJ iJ^ 1 ■* C^-^l j 

cJjU>- ^1 (oliiL^all jl) ol jilaJl jl JJ y> li j jjw jlS" j .S-LJjM iJ jjljJl hx^fi 

l^jjJl J*«LaJL jU>t< 
j Si-WaJl j-* ^Lij t_J /^l M"' ^LjL£JI jl ^Lul Uajl I ^ jls- 

.L*ajl ^jjU>tJl oJLa i_>-Lv? ^L^-aJl (j—** J t5jjiaJl j^J Lai j S-Sl-b i^jl o j ji? 

*_jL«>- c— jIj w43 > ,,r-?IL Lijj jl (j^f '^~l jl ^Lil ^1 L g*-~j i> J5" c&J.>- J...?..aJl jLS"j 
j^&j jl (sLw»«JL! ^L-L-^fl lJj>- ji\ j) J&-\ j (ju j ( j^Lc <ol oML-u-Ml 

L^-S" y j^«J>l j^P J^i jli (jjiaJl e-UJjJ Lai j Lg-i |»Js^sJl j-bCj 4-jIJj V^jI *- ' J 

f f 

|»J il ^Uijl ol ^s^tdl Jb^- J~i <Lc^JL> SJbJLA-1 5J jjl-iJl o-u Ji j 
j^JaJl ^gJi; ^ y, j£\ iJLa^Ml jLSLiMl y J ( Js- jJUJl ja J*2j SjI ^ JaS 
U_-^ 5_<J_aiil ^1 jjSfl ^1 2LJUJI ^1 jjSfl j-« 5-J-l oLLiL$LL) Lr > t jj-LJl 
L^jl ^jiaj £l^»Ml jl jjLall ^jJzl\ ^jLi^ tC-ijJl ^^aj ^ j . iJbi-l ij^Jj'-^' 
j^sP LgJlj ULir 4aL»>u a^ujJjj olw —^1 _jJl ^9— (j' 1 ^* ' j-* 1^ ' Oj_jJaJ 

Lg^a*J *LiL>- jl Li^L-l j^Si jl l-bl j^v-»J>l 
«J jl) L>- ^J^jJjI IJ-^> C-iLS" Jj tl»bl 5;^^ 0^ SJbJbLl Sjj jjljJl j£l j 

j*p^l L? Lfr L^p jjj^il-b j^laiJl Zij&j jL^ajl JJ? ^_«~Jl IJL|J j K!5jL>jJl U^j 
i>° J '-yj ^' JLal^l iJL» tdUi £°j .LgJ iyaiLdl iJi^l J5" 

^iLojJl sJLa |»-aI Jb>-I Jiwj .^^waJl jaJI jjiaJl |t-g-aJ *s» jlail iai^sil ^iUjJl 

.^Laxll jjl ^xJl j»— "L> i j ^Lji-I ^jjLu-JI ^9 

ol>3 
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jl J-j j»J LjaLiiSl jl jJj tSi j^j 
jl -4J i- ii jiM O^kj jjjli |>JJi> 

«JLa Jii £>j ^1 JjUJ jlS" Lo iLUp j 
jl dUi . t y J dl icop ol^UiMl 

^ ^Uij-^n ^yji oLi jjuii 

.ob-A-l ^ ol vIjjJ^- 
Lb j^ <• 

jlS jl£J ^ j jr p«il (>1-b^*l 
j-p j£\ j ^-SnJI JLl»c]| Lj ip ^Usl 
ti-UJJ Sjj-^sjJI oLV^>«JU j.iUJl 
Jii ^[ <ul <uijP jl5CJ j 

Ol jJu Lib jl JLoaII ^UiJl IJLa 
oL-^UjJI i ^ j»Jl*j jl^ jJ j . SiLilj 
( j5Uil j-p <ul jil -b jlisJ 5j^~LI 

^^"tc Lti) jl (ilslS' i-U- jp 
.SiJUaJl 



jt—uL cjsJb^a jJC ^1 S j~*-Ml i ja«JI J^>- |«j JLod tdJJi £a j . L y>sjjjdl «- ( _^laJl 

OjJL>- jLL> (jujjjljJl a j^jJI IJLa ^jjiijjj jthe'W jjl ^Jl jl oljjja j^^Ip jjiaxJl 

lllp jLf JLod .oLjuJI iljb S oJLa jp Ju>-Uajl JyJI-dl Jjl j 

L£j jj SjJ-l oLjL£J1 jl c-SjjI ol j"il 'Lali .r**"-^ d^?** 1 V^ - -^ 

I jJlj laj - iJli-l j^jjjl-^l (j^^J J* 4 ^- 1 *L»«3 ^ im /y.j-^ j^IaJL 

j^a jJl (_jipj .La Lo^j c-A..t.*.'C.*...»i Si jAail SJUkj'^l jl^i^d jl> jjjp J-^l — 

U^Uij j^J La.fr) U t^L>waJl j-a <J ^LJ ^( J^MI IJLa jl jL^ j-^ LjLf ^i jJJlj jJ^p jl 
IJLa |*Pjjj .^ha'll jjl _jl)l : 1-^-^- L>-i j£ laJi IJL! t^j^lalJl LoJ&il&pl ^p L? L?fcJl 
.3 4*5L>ii ol ^Ju <b>t-Xj Jj o oli^l>-l Ss^-Xj OJbnu jjia^Jl jl ^i j^jJl 

ol ^>si>fcdl j»JIp |*pj tjUil J>;~-< ^^Lsi . ^L^- jj: cSj* - 2? J*"^' ' j^i f"^ 
(j^-i isij ylis jjl jl (jJ ^pj £j jjJl <w>t^; L ^ip jL- ^JJI) !_iJjJ^.Li ^jj'ifl 

l-— j K 10 * jiJl («i cJ-L>- i«^fcvi> 5iiL^ia S^Jj j.1 tiLsL* S jilaS" ^_&>-l j_pl 

c~jp jaS lil jLi>>- ^\ 5j^JI oUI _^~i-l ^j^ajy Jj>*£ jl j^<J>l jj- 4 jL^ tLgJlS 5jjiaJl 

s-Uj^iJl j 4jI j^JI jjp (jul jS Lali 5iJUJ.I) Ol«-Ui^!l »JLa Jl£ j - J^L^ j^Usi J_p«J 

Jj>- jjJj ^1 5JLJ-I j^alll LgJb£ ^1 <LJLJl SiLSsil (Sj^J-I s-L^-JsJl j 5j_j~LI 
jjiaJL (jO^il ol jS*&d.\ e-UJp ^^jy ^Ip^i^! tdUi ^a j !*l ja\ ^\ JoLiyaJl J^- 

^Jl i^Jalll oJLgj frUJUl s-^jA dL~C tiJbLl (juJjjIjJl Lfri ^ jlS* ^Jl iajil 

. Lg &j SJjJLi-l ijjjlAil ^ ^ji^ ill jp ^i5^l LjjLi oJLS' 

J^?* - ^i" ^T" 8 ^ ^ jaJI IJLa j^a JL>- jJl jJ<Jl JiUJjj 

J^a j^^J iL^j ttLLli £aj .L» j;...»..gj J^a iJli-l (jujjjljjl ^^xJl Ol ^pts*dl 

(JjjJs j^P j^JaJl jjiaj ^ Si ^il ol ^pts*dl ol j*~ »»i £ ) 5JjL?ta ^y^- jl JjAoil ^^jP 
yJ-l ^1 j^iaj jl dili it_i*-l jJ^Jl (_$-^-l iwij »L»»j Ji yLlaJl jU «-lpi^!l 
. ioljjJl oLa jLtll ^ J UA a j j^^W 5 OjA> j ■..ail jjiajl <-UJp v_il jIpL— >_ . 1 h'^i 

Obi jLta LgJl L-i~vaj jl 5-jIjjJI oLa jJUil ( j~»^ jl C-jL?" LI S jjil? SjM j^f M idUS ^a j 

ol jiUl jli j»j j^aj .SJIjjJl oli jl*ll iL-il ^1 ^yi^J M ^1 jilaJl jl dili iSJj«b>- 
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EMUTMK 





Orinin — 
™> Species 
RhVlsriTT 



l i muiM>u 



_ 



Mjl 



A Cub 

AfJJWrwi 

ACCIDCMT 

tH 

S£LF- 



I 1 

£2 



NCTI" BY 

a iawi • 





la j .5jIjJI JLa iJjLl jjJ jjl-Ol ^^s-JJ ^1 5JLJ.I oli ^ j tSLJ-l J-^sl 3JL~a « 

J^-l o ^ -iS jJl ^^JLy iji-l oLjI^JI C-jIS' lil La J_p- jl-b*U 

. i>STjjJj jl 4«h3"a j_jJaj 

iJjjIjJU J^lLssla Ui*^' — Jjl— ^jJLw" tSjJjl Jj'ii^flll j^aj jjiaiJl <L£jLu JLp 

j^k-Jl JJLa (5 jj>-S!l ^ili JJ" j SJbJLi-l 2LJ jjIjJI JJa-_T ^1 SLJ-I J^»l 5_!L~o 
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i 



jl (|> ^Jl S^jLJI ijiaJl jj a] ^jJl) S-U-bM iJ jjl-*Jl ji JjU*j 

.3 jaUIj ^j^jJaJl s-LaxiMl :U-a (j c^uJg ijuJl J"^>- cjj^sj jS SLi-l jl j^ILp j^*^ 

.(juJL«l^l« iji~Jl • jjiUlj j^yt-iaJl e-U&^n 'lS^ ^tj^'M L £~"L^^!l JL^bJl JioJjj 
jjlaZ IjiSvA j tj^ytjJaJl «-L&^!l iJl Jj^I? jjP ol jiUl ^P S^Ul ol»~Jl *U&I j»Jjj 

.U-l obsKJl 

.<j j>-\ cJj£j o j^k; 3iJb*i1 ^1 jiMl jl JjIaJI 

s-LJUJ ^L—JL li^JU I j^l -4.j-.iaJl CjLLjJI -L>-l tiupy- j^yc-iaJl s-lij^fl jlS" 

j .UiLJI jji £j ^Ml oLJ l? Hp JaiL£ 3JI <ol lJ 1p j^jJJI i jjjl-s JJ e-L^I 

^jip Iglo^L Ojiaj j»L5l -bj ti^j^Iaj a jS IgJ <LL>j<JI s JLa jL l j a * x ~* Jj' 0^ 0Jj' J 

^L-l Jiwj j^^-Jajl s-L&Ml jl ^1 <oh£' l? Hp 4aUs1 i^JUI .^(1 'f-^"' cr"^"" 1 ' 

.^^jfcj-laJl e-U&'bll ila~-1 £j J«^l :<ulp jJLisI il t jjjli \jH> 

jl j^^ip t(Uajl j^JaJl slpi _/«>il -i^UiU- j) I jlliiU t/S^' ^J^' 

: j^kJl ^a ^-^Jj o jS (ytJaJl s-LS^^J jl IJjI 

.JlLil ilAjy oJbjJL-l SJ jjljJl jU?l ^a ^U-l jlJbL-l |,Ja«.<i 
LgjJ?1 ^1 ijA-JaJl ti j jiill £4 LL& jif'Ml «-L>-^(l i jU j^y^jJaJl s-La^Ml j^^^vaLj 
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j jl?"U ^JLitia oUl 

[ ya£ jJl ^Ial«J ^1 jMjjJl jl LvJff j^£> '•'SLr" JS*"' 8A -*-fr> ^JLJl j^(jJ<Jl ^lai 

.USb Vl> jl>Jl L5 S sr -i i *L^Sl1 >l ^ J! 
<L< jj-U illal Ifrg,./? j^laJl Slpi l$ij~~> ^1 iLUJl dol S ^JoJ s-LaJl -LP j 

by y t^^J- 5 j-^ 1 986 ^ 
lilS U jJ iw^xSsJ bjJl iJu L ^i\ obil jiJl ^jj jjJ J_p- jj-k I IJla> ^ 4ib» jb> 

J_p- jbtJi^ll *U- j^J jl^ I jiL&L S j^iJl L ^ai t^jbSsJl ^Ij^ Uijj 

tjU^Sl! dJlL- JLp Ja^ jJl jaUJl j^Ul oli obil jiJl obil jiJl »JLa JLp 

ja x*j j^J j .s-UJJ iUS iv? ji i^j— < obil IJLa |>U>I i_^^^iJ 

jjlll i^U OLil jiJl i-LP t _^aSUj tdUJU J .-L-^al! iyi> OUil jiJl ^1 ^jl -is ^1 

.5J ^g—j S jivJ.1 j^j jisj j»J <u^( jjlll 5a<Ip oLil jjill iJp ilijl U^j 

OjjJaJ AJ jjlil S^-li OLil jl ^Uajl (Jiji? jP (JjLai-l ^ «-ljP jjiaJl SlpJ 

. JjUl iialp oLil y ^1 

JJji" jl _p-^l jb- Jl> ^iS ^1 IJLa ^Ij^i-I jSic ^ <ul lo>- ^i>l ^1 ja j£l j 

jlil .Jbi j^a b _^>- j^i jisj |«J Jj-L>- <UP |*J L> «;;hH «-lal(^!l ijjiaJl ijiaj ^^Ip 

|«J j tijplwajl Sj^iJl J«S oLil jiJl 5pL*>- ^ oj _^>- c-iLS" jjiJl 5a«Ip oLil jiJl 
oLil jjill |*J tjil .4pL»ji-l ^ Sj^>-^il oUil jjill ^j^j^! ilJLp^ll 

J^a ^>-l ^1 i>il jjiJl --^"^ Jj4^ A3 l-U-L>- I j.^fr jl 5«^?L>- 
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4j J L » JL| j^p oLa jJbva J^-^j tali J ..i^a'a ^"^i (J?* - ^ 0^ 



UaJJ 



jSlS" JbJL>- j-*aP JiUiJ (JLp ojJLaJI L? *~iaJl fUi'Vl diic : U I^s^ j 

IJLa La^j ^1 jjjli Jj-oj JLu 4J» JJsj *j JJi |»Japl J .( j-fcJJl jjiaill Sip J 

?*t£p^l JUbJ j**J& ^*,M\ 9\jcji\ gku-j J* 

i jsA J\ ^1 jj'Vl jl U\£c ^ Ui" <\$~J- jl ^1 VU^ 1 -^Jp 

t^kaill j^kJl S j£i jp ^slJLa ^1 tjj^p |>L5 oSj .^Us ^1 ^L~»Jl j <.^\~J ^1 
j-AiL! ijpljj^ll S^aJI LS *«JaJl frLaij^!! :iJj>-\ j SjLp ^ iJjjljJl y>j>- jr*^d 

^» ^^aJbisJl LJL- I jji V^*^ - l?*'^' s-La^Ml jl ^^Oj -b»-1 "b! j . j^IaJl ^jip j»jL2J1 

SjjLs j^jUp jl>- Uajl i lit"." Jjl-Ol oLjiaJl jivJ J ttA-SsllI SjiLaJl ^jp j^sUjJI 

( 12 ).^LSiJl JLp 
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j jJaxLi 4JLw>tia oUl 



( _ ? * ; JaJl e-U&^n jl ^«P jJU j»— «Xj j»^>-^> Igjl j^^ip ^"^1 oJLa jlgiil |«^lJ jb>&4 ^ytjJaJl 

ULgJ j .Uj^aj L> j 5J-I ohjl£Jl £ii> U Jjr S; jl ( j£c Sal jl diic ^ j J <bJd 

j^o jJJL |t-~j ^1 4-i~l f\^as- s i\ j 2L>- jj j^Jl j»JaJl j^oSj jl L? «~JaJl p-La^J*^/ 1 ^Ja:......i "if 

^yAj i.s-l^-'ill j^j i-XP jjLxj 4>t~j f-\ * h* II oJLa ^j^Sjj . lb jJjCj JLJsjcJI 

(jj-P J-«-*j jl j^f * !^t«j) ^j*- 4 jU* jl L£J> ~L>-I j j-^aP jJ j -Lai lil ^iJl 4JC-LP ^waj 
^1 Sil j^!l j^5u jl ^ jiall j^di ^"^Ljj Xl^L^jUj » a >^" y j*^ ^° 
S j^lL»a *— fl.Lfr". ..»..* j ( jy o " J*^-^ (U21-J.I I jl (_^P SjjLj frlj^-'bll sJLa J^S" C.-«.»-'^- 
ifaljl jl Lp j dJIH V ( _ 5 « : J a jl 5JI jl Uj .Sj-rf-Vl ^>l ^ ^-jSc- jJI Sjil 

J^a jjJaJl i-i ■..■■'■* ^1 iLJii-l oJLa Oil Ji J -J^aJI I j-A f- L ^> <j\ J-*^ jl Lf>^-? ^* 

: jlS ^iJl t jjjta j^Jb JJLSJI S jtfl ^1 Lg— L-l 

JjjJs jjisj -L? jl ji JLa*«o j-*aP ^1 i ^^o! j^*^' ,y 0^" 1*1 

^ 13 ^ .'iLilS' IjLgJl j^jiaj jL£j O i tiLaJs j iJl j SJjiP olj^- 
Sjjllll j\ ILji-yaJl jl 4A j^ill ^Jl il yl il*~~-l ^xyJaJl e-LaliMl jji cS" 1 ^ 
i_j,l ^SJjJL>- «-Uipl jl SJjJL>- 5-jIjJ oLj jJLva jl SJbJL>- IpI ^Jl jl (,t_aJsxJl j^ip 

O ^^a-^l i^^Jl ULgJ j t (l4) SjJl ja Cj\iycj>-\ (i< j-LA- jiJl j^J Lo U-Ji Jj<ij jl ^^x^^laJl 
^l SJLoall ol ^~*xJl v_-;~Jl l^.a./» j* ol jjilaJl ^j^j: ^Lsjj^!I ^l SJjJJ^-I ij jjljJl 
ol jjiiaJl j^5sj jl 'J^* JLxj L»^j ttLUi *Laxj^!l ^j^a 

.SjLvaJl ol j~*^Jl ^a c 





5JL>- Sl^j ^a i _^>- J.1 "DNA" ^a 0-k>&> jlJ~L-l j\ Ljjl jjp ol jiUl Jyu" 

J^ji jIjli^VI ji ^twJl IJL* j^' oLajLdl Ji" J^>u ^JUlj ^i-l JL£J1 

y>X jl Lai J c43JLyt7 S jjil? ^~AJ J .S-jLo-^JI O^VpliJl jl ^Lw^ll Jla 5->-jL>- ol ^Lt 
oJLa O^U-I p ^a j .LjiS'lal jJu jl "DNA" 2^11 olJLj ^JS' jjJl a jiiaJl 

jp SJiM L$jw 'yyu <L>-jJJ ^y-^' 0"* jzf oljilaJl 

JL* ( jL^Sn ^ j^kdl SIpj U*l ^1) a yLhl\ Jj Ja£ jl j£s y j 

jAil\ jSf MUZ j Ij^ki jjri JJLi Jl 3L*M obJLSUl jy: Uop <ji 

dilJJ LgjLia (j^- ol jilaJl a^LJI ol^Jdl JL>-L* jl ( j£c ^ j .jUs ol jikU 
otdij SSIp^IIj oLiJI J iJj^j^^-iJj ^IjIpLj L~Jijj-A ^a ^LJI <o JIp ^JUI 

I^JJI 

ol^LJl jl j \Jj>- XL)u> "DNA" J jl : l-l>- ia~~j ^-"-j— Jl dUi ^ ji-S 

Jy^il JJl»jLjj i.LgjjJL>- SjJJj jt— JLJ .SjU^j <UjI j~£pj S ol j_«_kJl jl 

jl jis^ M ol jikll jl Jl ^jjMI oL~Jl «JLa ^oJjj .o Jj^> ^^jp LgJ^S' ^ oML»ip-MI 

jlp jJij f~l> j>- ^a Jlj-iP OjO^ jl . jJaJl ^ ^Ji; ^ I Jl 

jJl 5pL« ^a Jl jJm \ jJc]\ jl dUi ^IjUi jl Ji'y j£ oj&> jl Lsl ji^.^^Jl j^a 
j-~>-l L ^L* Lg-S J jl Ljj lj-* jl JaJl c_-L»l Jj tifrLJl e-bl J^-^sj jl 

< 15 > .jUjJI LgJ vJL^. J, ijjJ.I j-^. ^ jljp^JU ,^jJl2j 
.SjLyi L^Jl ol j^laJl J^ - OJIjI JLai t j^!l L j ;i>- SJuAa S j^l? 5jI |»-Xp L jSCm> 
ijJJl i*Jii^J i>i-i-l oljJLJl ijL ^ jiLyaJl ^^Jl (Jp jijj jjj j^kdl ^Ip jIp j 
ia.b*i~J.1 5jj^i!I 5^tL-^!l jp Si j^j jl jj^c ^1 ol jiUl 5~-l jjJ oiiw ^1) 

SjLp o jit Lg^L^?l ^1 LjjA 5i j oL~A-I jl 3JLa>- jj ^^i^Jl j^i^ 
olJio tjjiaxJl <LL»p ^ Ljj J"^""^ jjiUl jl j^iaj ^bJU (,SjLyi> oL~>- j^p 

0jLyi> LgJlS" Ol j^Js (SLi-l jL£jil J^a Jpl J^->« j! jjiaJl j.1) J-;>- ^uLt jl 
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% jib tlfJ j >•> SBli Jj«- jt ifS'U iLi r^tv^J! 

. tfjr iJI JL-jM ^» cAjl b 1 1 jl^Vl^aLi jjij 
.JjjjjgJXi ,fjjd\ iSUall O.v 



«JLa £>a (.ig^liJl i^jLi .Ji ol jjii? r-l^^f i— >jb*iJl ^ el teJlP ijJi*J tjjJaJl 
^Ip ol jjjJaJl C~b>ol Ji j . 4P ol jjikJl j$a~> 3 ^jISw ol ^jJ-l 

SjI j^JI j^JU JZj . Jai aJLia o jiJs 4jI Ja?-^j ^ ( j£J j 'Jr! - ^f!" 

e-UaJl £^>- U)l ^1 ^1 i^liJl <_jLi ^bJl ^1 2Lo| ^Jl »_j jb^Jl < »*^f 1 (ju ^ 

< 17 > .JbJLf 

i_jUi Lj ip Oj^>-I ^l i_jjb^Jl JjU^-l L ^ t jL*ij J^jU t ^l O^-L 

il ii-L<il j (.^"iUaJl j tS«-Ui>^(l j tSi j^Jl j tSjl ^l j^a i-^Ls ti j jJaJ 4-^LiJl t_jLii 

ijilJ Lj^2j c-jLS" Lf^3 j tol jiUl ^l ^Jl ^«^>- ^ dili gsi .^L«-i^l j 4jjL~£JI 
V ^ ^ ^l ^Jl ? jLJ^I *jc~p ^ JJl j^kdl IJLa Ja . jj-^Jl SoS"_y jl 
J.JJI jjjl jiJl ^j^* - -*-<waj jl <GlXaU jl^ 5jIjjJI s-UJLp Lgxw? ^ydl ^ ^Jl ^ JJL5 i»Lp 
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^1 si jjJI jl t|»-fl*jl jl iO ^il I* j' W ^UaJl sJLa jl t^SI ^Jl ^ j 

jLJ^fl ( _ J ip O ^Js ^l ol jjikJl J^" O ^^-tl . jL-J^fl <U~aj jJl (jJaijj 
jjJjLsnu Jj t jL>-jJl ^ j^IaJl Slpi L^^P (_j2L 4JLJ.I sJLa ^jiaj LjJLpj .SjL^ 
J . j^laJl ( _ j 1p ^Ui l^Ayg S jl^aJl ol jiUl oJLa Jio L J& iLal |»jJ& 
jl i jjli iaj'^Vla jl tiJ jill Jia oLfclp j i.5jJ^>- ol* jLj^fl ^ OJ^- ^1 ol jjikJl 
iJl J\ SiialS' j^IaJl < r *£ ^ ol jiUl oJLa ...jU? jr Jl jl tialj^l jl tj^il 

iJl j^J jl y ^ ja j\ ^Ul ii ^1 i-L>j<Jl jl jM M j . j^kJl 

.(e-LaJl L ^Lfr SjJi j J^ail "^l^il jjiaJl jl ^lail j^a il) jjhj 

i^ji j^IaJl aUi oI-LS'Ij |*P-l! 

j^i; UjIj L^li tLSl j-tp o.t£ ol jilaJl jl Lc : jUi ol jikU j-iLi' ^ 
Oa^j J*lS" y ^ ^1 ^Jl ^ J>--dl jU jiaJ.1 ^j^iJ -Lfr! ^j^e tyjJl (^-1 (j^^ 

.1-1)1 fl J LAa S Aj\ <J^>jJj>- Ja^-^j j^J t^il jJl . aJu~iL~a j^l l-i* ij^^H 

LU 1^1 jSl^L ^Ui-I "DNA" fr^j^- ^1 S-UO^- ot> jLw il Ol jilaJl Uu^aS ^ .2 

tl* j~oJ^j ^1 jl tL^UI ^ iilj^Jl ol< jLtoJJ Sj ^il cj U y»»>-| ^|| ol jjiUl j.i^ o' 
l-b-L>- 1 j^ip ^1 jl ol jikL! j£s ^ j .5iJb^> ^Ul ^1 lys- LgJLaJ ^1 jl 

£J jl t ^^aJl J/ 1 ^J-aJl jj Ji« SiLiJl o'blU-l l^iP "b! j .SJjJ^- 5«^bl- j\ 

.jlaJl^CpSfl 

iJL-ldl L^l Oi-b* OS j^J jl Jb^ tJ^AJl J-i-l ^1 0 jilaJl J2s3 ^ .3 
JjTj jl ^( JL-I ^ j^aP jl i-U- ^ Us>^ 0-L>sj ^1 j-tP jJu ^1 j"i( 1^1 

J\s jl\ jLJ^I i?* OjjJ :jUil Jjj- ^ .^-Vl J-i-l J\ 

.52^!jUl jU-Vl Jl ^I^^S! jl^b^l 

^ 5JI SjI i _^>-J |>JL«J I jiaJ tOjjJaJ JLS 5~i-l oLjLSvJI jl Jy-srl-j tjUai>-L>j 

Ol J^-" ^ si j>- ^il 5Ji*i/1 ^0 ,^1 jJl ULa Jjijj .L*jjiaj ^1 ^ijj jl ji^C 4« ; ,hll 

.JSjli-l ^P A*Jl OjAj ^jjL^JI 1 1» jl ^J-^ 
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I 



£^Jl Jj£ tC-S ^Jl j j j£j ■ i»aL.» j^a LtJ Ji jli jjiaJl Lfiij 

^11 j*>- ^1 cJU-i Ji £l j_^> iajjiall »-i^JJ ' J>-\ £_^> ^\ -i j>- ^il 

.(jC~Jl iju^ta J^>- LstujJj *?^"~i J^ 5 *^' ji 4 t^jjiiJl ^ ijj l » ...~ > -j 
Ip ^1 ik- ^dl ^1 yi\ y -b-bJ! -b>-^ j! ^lall j^i tdUiS" jU-l jlS" lilj 

a>-l jj j iiLwil l^fl.i^i oLSl5" iiLft jl ^ j1a> '. jlill J*-^ L? l*i 

iilwi^n ^^1 ^1 4iU^L jjJl ^^1 j^i Lyiuu j ( _ 5 ^U>I ^ C->ilp Ji 

C — ^jXJl cjj^hll cji>-ljjJl ^jiii* i C~>ilp -iS jl o* 3 J*^- ^ 'M - * 4 *~»~' 

*= -* 
Slpi jr^iJ -LJj** ^ *~«Ij cji>-ljjJl ^^1 ^1 4iUi^(L> ^^1 I .ii^o i 

jl5w^!l :|»— U ^ c*J»Ip Ji l$iU jj^>ji ^1 tSJUM oLjlisJl oJL* ^1 j^laill 

.JJlfcrtl 

LgJ-a J_>- jl - jil- j~*-?4 cJ^o-LlL c->iLfr Jj oLjl » JLa JJLa c-iLS" lilj 

LaLIaj Jl>- jl jZa>j toUl j-J-l <UU-I ^1 ^j'ifl i-lP 7~S^J ^S"! iJlali'^l 

:<J jl> dili jjjb j-J t^l ^j^!l J«^?l ^ j .j»Jl«Jl «-Utjl *^>- 
jl5w^!l ^ LgJ j-^a*- IpI ^Jl iiLft jl J^^ll Jftjiii cJlS' lil 

Sp ^«->sil ^^r^ i*J^I ^>^l J^" l*-« ^1 ^>^!l iajy il t i _ r ^»li1 ^ -U> j&\ 

UUj (ju ^(l (^lil ^ \a*j>-j L J^ ilil jl jfe i-Ji^j ...l-i>- j-ij ilj^j 

.oi ^>ai 

^ JwoU jlS" <u^3 j tiJlij^l jlSLiMl oJLa Jio jLJu h\ js l? ILp <u~aj jjjli j^ - j 
OjiiJ (Jjji? ^ i ji& jl iijil -124 1.4JL0I j^j |»^jJl l5 JLp j . JJji«i.l ^ I^JIp j_j*«Jl 

oUjjw? J-^ai ^ ^1 ^j^!l J^a] <ubS" ^ ^iS" dilJL! ^Si ^2ill 5JL2^^!l jl5w^!l oJLa 
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^ l$jls" ^JaJi j,jsa y lid fajusvi jlslsVi ^ l$j v wopi ^ v 

U Lai j t^£J j ?Ul^>I j Ijujl^ SiO^> -Ul j US'- ^1 j^& o 1 ,>• ^-4 (-k^^l *JL>- 

V -jit- BU. .iJLa^^l jLSLi^l ^L^ i-ip iiU* j^SC jl 

S2kJ>l ^4 jVl -i^ V BU . .. ^^jSlI S j-iS Lr a^ JOu ^! jUpL Sjj^lw Uip 

(20) .cJ ^Jl ^ Il^is a _p Jb> ijjwaJl eJL* ?i»JlMl jLCJ&L. V 1 -^ 1 

Jllp <ut OS"! j tUilS" ^Ssj cJ ^Jl dili i_iiiS'l ^JUl ol J^t— jL> JJuUJl 
.03 jjsiil oIaU-I 1— sLi^l | W --^' J. r ,atf.".IL ol ^>c^dl irfljj 
^a Ojy^iJ t — J ' ^ps^^iil jjP ^jJubj I jJlj L« jjjli «*■ j~j jjh'll aLpi jLfl 
j*p jJl ^^Ipj .si jAail oULU~l jp iji^L j-1p £*<LJl j yi\\ L-lyalla JLu ^^j^l ^LSj 

jMl j^^jIp o ^^Js sLJ-l jli - j^JaJl SUi Jlalkj La ^j-SCp **' <LLta^ll 
jji— I t/t ^"^j^ Oj^jL>sj jjh'll slpi jLS" Lo.'.yj •J b,a ^ ijij^ *LsjJ 

!L*jL^;l ^ -j-^aS 

:^jL5 j^kJl SUi Jj>-\ <Cj£ 
^jj^^a ^Lp «•! (, J : .|i^aTlL> ol jpxj>zA\ J^=~- I' .|fT»»j lil Lul ^a s_i">LjL| 4Ja2J J^*^ 
^jSL^ti jLssjjjl Jj i^yj jJS jjjsj i _^>-j |»Jp — Ijl ^SCjj IjI j^j- > a. ..t"jC.*. ,. >. t^j ^j^(l jl i_ -J j£\ 

)1a ^^Lp tj^^jSvjjIj^ iijU ol jtJLfr tj^kill Slpi jj) ^li J^*iJ 

:^jL5 ^il 

^I^JMl jLtl ^\ iol ^^^sdl J^t— j^-Ssj ^b^^aJl oLul i^L-Ml iLSLiil jl 

jLSI 5jI JaS J^^^Jl l-L* >— a..t-C j»J j j^U 3JI ywM oLu^SCxJl ^a il? ji^sil ycL\ 

.«L>«i ^jk&u j ^1^-^(1 ^Jaj dJJi JP Us^Pj '■jjjB ^1 5Ja~u^d,l jLSw^J 

(22 > .<tJJl L^lU- ^Sfl jl JJLtLSJl jJi-l olpi i jliJl IJLa j^p-Uj 
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UH^* ^ti ^ jf**" 



lA jaP ^UJ ^yjl (jCiJI ilji 3 jMMb 

.4jj,sa*JI 



jijJLjjljiiu-OjJL. 100 j*«J) 






O'j ci^>JL>u j^itflt 

il£> 3>- jjJ Lie J^?— Jl I JL* ^r^' ./J**"-^' J^^ - j'-k*^ ls*' 5 ^ 

(23) ^-ji ^uL^il J>^*i-> oj£z> ol 

OS U-l oUlSJl jl 
^ Sj»- oLjLSvJ ol jpx^xia Lgj C-ii^Sl ^j^j^n oLLis j^j 5aJs> |>Jil jSju j .Jj>-\ j oi j 
.5i- jjJU 550-500 

j_a^wi)l ^a Coa-tviTI ^xJ| ol j>zj>szl\ j*>tjj . jjJLL.* o*>L^I LgJ ^-J ^1 iol ^>c^tdl 

iJ-l oLjLSJI ^Jl JaJji-l IJL* ^gi? j .SJJLd.1 oLjLai^Jl L*^ j <-\y*> JLsUS j 
i^>JlJ-I IJLa jl S^-jOJ J5Li< S0A*il obLSJl ^ ^^1 JbJuJl IJLa Ji» y> Si ^1 

(Cambrian Explosion). ^^sLSsJl jb^jsj^fl "L <L>- jJ ^-i-l oLjj^fl ^ 4JI jUl> jijojll 
c^jyJl J^s yJl o-U^w p h ' i SS.hll sJLa ^a ^LixSsil oLJ-l jlSwl » hoi 
^jf- i_&li>u M ^Jl J^dl <L>- jJ oL^ jJlj t<L>j_4jJl Sjj jJI S j_^_>-l_j (.^-ji.-tiLji-lj 
5Ja~L«II j^aill SJ^VS oLil j • J^>' Jcr - ls^** •^*d^*"' l^Sl ^-laj 
^ L>- jJ ^>i-l ilx»»l f~>jj -^fiji Jj^iJ ;o 'ii^'ll ^ S^>tjca S^j-jij^ oL»Jlp j^o Sj ^silj 
"i! I o : o dlLc j .,rtgll oLy"^ j^-P jl : jpL^«*ij JL~J£jjj i ^jL* obwL>- 
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j^ll ^Jj>-\ ^ SJb>t* ^a j i jL~>;j 

^ LaI j L jd\ oUI -SLstj- o j^i? tiwi j^-Jj >-<t ^ JmJ 

oUStf JjL j^JI St> ^Ul ^j^kJl jU«i;^1 ^ j^Li 550 JJ ^1 

JjI jl ^ J-*-*^ (" • jar™ l-^.^' cJl^ j . |*JL«Jl SJJsjm 



^a O^ii ^Jl j^aiJl oli^i J 
it* Jjj* k.-S' jl; Sb>si £ j^lSUl j^a*JI j^^ji,!^ 
j^i j-xJI »Jl» jjisJ I j-lijj ■ -L-S-'-T-ll ^a H 

JL?*-Ij ° J-* C^l ft LAi'^— 4 

toL-*»JbJl ^Uajj J...».. «J I j$ J«Sw 

4-1* Ijiaj jl Ijl* 1 _ J i>- JlS J-~«-!l ( j>f ji J^-" 

CjjjIij iJ-l obsLSUI jl ,^1 ij^laxJI *W> jjJI jil 

. jLjixJI ^1 ioljlJI L>sjjJJ 



(x) R.L.Gregory, Eye and Brain: The Physiology of Seeing, Oxford University Press, 1995, p.31 
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Lg ..i^o i j^p 4j y?<*£ ,_j.JLJl t ^ ■ .(^j » ■> ( j# jzoZj cJIS'j i^^jISvJI 

to) ^^Jl 

J/ J ?oUI _^J-I £^l ^^^Jl iJ-dl I j-* J^f »L;>*i J*^' (-iL& 

Ls ?ii ^l*La c-iLu i J>-J OJS O ^^is Ji frL^-^fl ^1 ^jl a j ya-'ll islc^l »JLa j^SsJ jl 

^ y£ j\i i jLi^j t jl JIp |>IS j . j^IaJl Slpi ^jJ iU-l iL&tJ 5JLS—*^f 1 »JLa cJlj 
iaJsi-l oJLa ( _ j 1p (J«LcJIj tJL<Jl ^a ^jjJaJl ^SsiJl jL^ail J^-l jA j tijjjL^Sl 5jmI>- 

jj*b> 600 ^1 L* ytS- ^l) 5j^>15vJI j^pwaJl oLaJ? ijltll J*?^- 1 ^^P 
U ^^ip JiJ j .i^L-^h oUjLai^Jl olf p Ifci Ujj>- j ^1 oUJaJl |>jil 

LgilSj j^Ml jJ-jj .Ig-i o jjl ^ j^kdl <>Jiia JSLi ^ l$^> JjJjJI l? Lp 

f>j'j\ lup ji j^aJi ^p -tfj^ <A y o 1 oj a 

(26 > . jJULL jjo^il juJ ji IJLa ^Uil 
JJL4-I jS( t jJULl JLp J JJi ^KJI jUi^l jl (Jl >p^AJ ^ jb ^k^l Ji j 

jl LI :"^j15 5a;aJ-I »JL^j Uajl Jl j^p^Ij tjjiaill SIpj jjg-i *1~>"I JIp tU^j^i 
lilj J L^jl Ulj j^IaJl iLlS' j ^ j^(l 4i>- j l ^Hp o Ji 5J-I objlisJl j^i 

Ji l$Jl -U t j^kdl JyalS" J^Li ^a o j£> Ji cJl^ lilj .U jjd SJUp Jj^I? jp JJ 

^1 to ^1 jj^ll C-il^ lil <sS Uj^p dili (±J jJb- jUi>-l 4-Jj jjjli iijil Jij 
5jjJ> 4A;Ai-l oJLa J iaJLj iiifiyi oLJ-1 L^-S C-Ji Ji (.JjL./i.a.ll jl ^L^-Ml ^^Jj ^1 ^^ol^ 
j^Jl Jifj < 28 > t/s J a j| j-iU ^JaJl j^JU fl^Vl jlJbul i,>J SlJlS 

^ ^ — — It £j\ jp%i>t£\ JIp J^iaj i_wJI IJL^Jj . jjjlJJ SijUJl j^aJl hyii^lb ^^jISsJI 

(29 > .U jl; U j jjjb dLjl tf JJI £j> _J1 IJLa 
J 5J-I obSl^Jl jl ^1 j~Z*> ol ^ptssd.1 jli 
jli tjUai>-Lj .SJlia SJU- ^a SUi o j$> Jj ti«JLSsi1 jLO^I ^1 SjSIjJI jLSLi^l 
!c^lL>- Jj tj^kJl 5Ja~-l j j>- jJl 3;?- ^1 oIj J 5J-I oUjISvJI 



50 



I 



(ju HSU iibjs j! /UL ^jJL>- j .dJLwSfl (juj oLjlli'iUl oJLa 

^ UiL^-l ^jU- oLjUi^L i^sliLl SJUaJ! i^-J^I -^-^ il iiilwSlI j oljUi'M 

jl5w^!l oJLa ^ 1 40 JLu ^ oLaJs ^ j^laJl Sl*i JUM .u* j 

? ' * . s> 
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jLSLi'b! jj\ ^1 jt liLL j ?S _j2j Is>Ju^a Lg*~«j>- c-?«~*?l t-i-S" j ?o^i>-^!l £-1 ^Jl 

OjjiaJ -Ls iiU-^Ml jl j^ILp {j* j?. j' Jj^iJ l5 v 5 *"' • jia>- jjiaJl ^>jLu~» jia^ruj 
J^-y^i i\ i JlJjJI <Lya&J Uajl ^jL~Jl IJLa j£) j .CjLjU ji ^1 cJ ^ ^oLjUi^Jl 

JL>-I |»L5 JLSj -^La j*-^!! 4jL^ajj ^jSvo-^i 4A*aJ JjjLS' i ^>-J -iS'jaj SJL>-Ij S j?x£>£ji L ^>- 

tjjiaJlj oUjIaaJI ol j2xs>*2a c-a!_^i tjjjl^ O ^jj toLsiJl jjiaJl *L«Jp ^rS-** 1 ' 

i^Lw^fl (ju <Lta~u^U ol jS*t2*ilA LjjJ C~~J lii ^Jl ^ f-^L> SJaJaJ-l oJLgj ol ^XpML> 

<-jJ3 ^1 oUI ii^L-l La jI~p1 JjjLf j~>«j (rhipidistian fish) Li»..LjI 
o^J^S" tjUj^kJl ol j-^jil LIU »U jJj (31) J oLjL. ^Jl Oyj (f 1 -^ 

:U-gJ jJL (caecilians) oLjL^LJI j 
oLL^all jru ^o^- j if Jill jj^ajJl ^11 J jjJ oLyU ji Xi\ i j j^^Lp JJj j.1 ~l>-^> "b! 

(32) .iJ-l Lgi'iL-l S*- j-b oLjL— Jl j 
$ j>- ja jpL^Jl IJLa JiLa jl jj J Lfllxj j^IaJl slpi jLS" iCm^< 50 ^s*j lS^J 
iju^La 41 0 j»u La jJlS i(Coelacanth) OjL?^! ^ j*^-^ J •J J,J ^^ 

SjjjJU jLj>-j .ii^ a jL§>-j jjJaia ^L«ij ij|jL> SSj <ojJ Ulijl ^LSLi Lg.a./» i41m> 
JsU j^!l c-L2j j .^^i.dJ S-5l-b 5JI j Jj ti~jUl ( _ J ip J-o-'JJ Jr*U ij^jJl 

Ij5o> j (.oL»jj*>LiJl iLgJ ^x?- Lg^i jIj^- M ii-i^- Lgi^g ^ i^uj^dl ol j . ; ..~i " Jl aJU ij^JUJl 




JiwJI CJl^ 5 _,*Li«»dl »JL» jl jjlaJI SlpJ ^il .ii-> ijii^ 0 4 1 0 U ^Lo viJli"^ _^S\JI 5 

jiu ol j^SJipilU-*^! oi* Sj9- ^ili iLk^l j»J Jij ti~<LJI ^l s-lil ^ jUi^l Jif ^iJI ^Ui^l 
.j_jliJI SUj Lj-i i'y^ ^l oU-^tJI ^JLo ( _ 5 1p Ijls^ Mlio pJi ,1 9 3 8 <>U 



e-UI i.l.a.a.1 ^>—j i _ ? SvJ jJLA-l < . » ..f?" jl ^— 
Sj^JI iJ-l objlSsJI cjil .Js jiil ^>s~3l 

jJL>- jli tkiili Jj-jj •''-ej-^-" oLiJliLlI 
jl 5J-I oh5l£JI ^k^J : JKJl (4) 

^a cLj yi~i\ i*sL>- tO^./iall «_s j^2j 

Ju i^oUl ^jie Ul ^ c-U.1 jj> S^J j 

kilijjj t4_oUalil ^ 3 . j U , «U,| j>|j_?«_i«.I 
jJLS' j>UiJ <LJ-I oLJLSsJl oJ_a ^jJ 

ilU t dUi SiUilj . jl jy\ iJL* *Lj'i *Ul 
c-IjI j_o ^JLSOl j_SL«jJ SJuJ_>- jt-iajJ <L>-L>- 

^1 e-lil jj. jl£u">U jlS" lil t jUai>-tj -Igli-fe j 

i^iS - UUi3 jl JLS - ^JULc "il ^1 SJ-I 

.sLi 

j-e ^LwSfl x^^Jtt : Lr ^uJl jl^JLl (5) 
jl ^.h^,,,' tl^»_iL>- j^hs>- j^s <l>I ^>-lj 

( _ J S\Jj . c-U.1 ^jU- 3JLJLS JjISj ,_j£~<u 
Ljjj UUi; k__^SG jl Lfcip i~oUl ^ 



aJ_A ^^>- j^JxJ jl jL^f 4jL?eJU*»*^l ^j— a jl 



-U iaj^laj- jl <Lo\ll ^l^'il -k>-l 

Jjtsi ^yJI I^yil jJl JJUJ-I j-0 iJ-C j 
:^L?«i^o jlio'il IJLa Jio 

iiy^Jl ol^isai o-l^" V : jJ^Jl (1 ) 
H jl tLjjljjl J^- ^a iiSw^j SjI 

j ^ l^alls ^ '/40 dU^J *ijJ\ 
^^JLp IJL) .ilLjt>j Lub Lj-ijj J— «->• 

jl LJLi\ J\ M j-o JJiU ^l oLJLSJl 

^^iJ (!) SJjJ^- iuiSLftj JJUiP UJaj j_jiaj 
tcJ jJl j^uiJ ^ Loj">Ul SJUaJl ^l 5j>-U-Lj 
J_«_aj OIhj jl i y i a*2~* tf UI e-j^l 

.<L^ yJI Ol jiiail 

Sjl >l jS^ :Sjl >L -kli^II (2) 

^^Ip l_J ju JlIjj 2Lp j-^j jp'Sj jl i^oLJl ^yJ-P 
4jJ^w>- 4*jL) ^j^il Jjjl£3l .^*»lj (3^*^ 

^a o Ol ^A^3l fij^A ^Ifi jl ( *^^*" " 

Sjl ^1 i> jj > >t ^' L°1 '» jl *>■ 

.^>lj uP - ^ j;':-*-"-^^ ^fj ' 

Uli: a Ljju LoUiJ dUL^ ^Ul ^1 jJUULi 

^yJI ^>«J 8 j.a."...».ll y»tJI Sjl j9" 

jji ^jI *J j^>-*aj 4jUj>- |>Uij ( _ 5 Lp Jj*aJ-\ 
( _ s ic S jl jJ-l i> jj ol ^jiJ e-ly>- j j^ill 
jL c-Uj'il Ji*JJ iiU.1 j^'il j^j ti-voUl 

cA j&> ^UiJl IJL* Ji« c-^TI ilLwSlI 
.i^oUl ^1 U> Ja£~ j ^>tf iol j-le 

-jl, jL ^aaj >ui ^ju^-i (3) 



f—t JJ ] aJaJll I Aj Ja-j cJ. .i i Lo-i" F vR I - . • 

- 71 ^ J ■ J Jr*^T^J Turtle fossil 

U-l objliUJ i-L^I OU^I HO aged 100 

^^ ( ^,;^^,^) ^i :rr t s: 

frl jflf I J^»j , r " than its modern 

fcJRH I counterpart. 

Jsr - i^-"- 5 .oU^ajjII j_*J> B*J, At ^trf J (The Dawn of Li- 

^ L> J^)^^JI:j^ll fell ' r'T^qT^ 

^^^^^T London iy/z) 

i_»L»MI ^1 ^i-l 5 ^^Svj Jj>jilL jji _^>- ^ (^jb-">LJI) U)Ui*l jli' o^r^ 175 

.(4 1 8 , 2 2 £.19 71 liJlk^JI ^ijUil SjSb) L^SJ U jJbw j^_ (^jSlI 

jli ^jl* » _jJI ^yiLJI I-*-* e-Ui*l (jyj SfJUiJI ^as-">LJI ol Cj?. 3 j* y. 



e-LU ^ ^j^IaJl J^»tJl (±j j-Ls- o-i> Ui.> LJU&I ^^Ji La jL~pL> ci-Jl5"if ^£Jl *jJi2J 

n 938 (^^^j) Jj^l j^LS" 22 ^a ^O^Jl ^a |JL>- ^ oLi^l tl>Jb- j 

^iw IgAyg JjLJI j^a C~»Ji ^l) ^Lf^ ^Jl 5JL^ai j«» \s- iLJa-^sl il 

.^t^j^kJl ol |JLp jL5 Jij .j^kJl SUjJ 2L«L? ia-Lv? SAif s-L>- jlS ciJLf^ ^Jl 
^ »j tiJ^I |>l ^pMI (>*j( 33 )L>- I jj^sLoi oiU? <ol ^1 jZj»JcJ jLf U <ul t^L~w . J 
. jJUJl *-U- jl c_ib^> ^a ^LJLf ^ &g~» j^S-a jiS*i jLk^>l SJ^ j^' 
oU^jLj-Jl ^1 ji>-l ^a SUj ^jLc ,_gJLa iJ-l ^Jl5"i( ^31 iJLwl cu.>t5T j 

tjuj j t jjjS* £Lo j 5-jI^j 5j j iiLw^ll oJLa (^jJ ^5sj ^As tj^gjle-lpil ^j-i^p ( _ 5 1p j . iJLji-l 
o j^p j (34) ( _ J lAi ^/"^ ^ J^ 1 jiSl (j^; jt-! oUi ^pl ^.jJl j»^ajJl jl 

■L«."..J ^1 *s*J* ja La jL»^L L^jtJJsj »j ^1 liJLfM _«5sJl jli tdUi l? Lp 

(3U^I ^a (J^-aj i ^,^4 -^Sl jJl ^a- jisj i~;LJl ^1 s-lil {ja jit^ 
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^1 ^,1 ii«-ii>-ljjJl ^1 Ojjiaj CjLjLo ^Jl jl LajI |_yjjiaJl ^jjlu~Jl IJLa ^jZaij . oLjLo ^Jl 

i^ij t^i»i .oLI jJ-l (jcajUaJl ijuU (ju HjLjJI SjjjS" oli'>ta>-^J I Jol> ^LLa*Jl 
t<u~>Ul (_yL* jAil) a 1 1 ,/i a <_a>-l j j.1 <wa*j jl tj^- «-lil ^a j^il! At t ;fii ^Jl jl ^J-l 
« : ^ .,i^"ll iULS" SJlia jjJb (.Mb>&« I yj| oLjU ^A! ^>cjjJ^JI jjialil jt-> j^j 

j^JLp ^^Lp LaljJ j\S JJL£_a j .^_a-?-l jj-JLi oLJLj ^Jl -kjjJ jl ^y> jiL> IJLaiJMI 

jl tJjjL^ O jJJj Sj^LSjaJl ol j?%2xA\ |»JIp oLaiJl J^-l Juu lS li\ lS jjla^\ ol ^>s^*d,l 

L$a}L-l l5 1p jJ ^>lj oLjU ^1 IJl>- iib^ cJLf ^ j^l d?-l jjJil : jU J~2j 

(36) 

Ji LjJl JjM jj^ai\ jU jj^l »^* A o' Lcj ! ^Jaj oLjL^I sJLa Jjc>- ^a ilSLLa iiL* 

^ 5JI 5jI -b>- M ttijJi .c-A>-ljjJl (j-« cJ Ljjl jjJ^jj |t-^iji tLo J>Swj Ojjiaj 

(j^Jl tiil y^l j^kdl SUi -b-l ti jSpI JL5 j .j^kdl SUjJ ISjU j^Iai! iJUiL-^l 

JyoiSl lil Ml U-g-aSU? j jLiy M U^jl ^ S^t^-Ml j j_£j<Jl ^a 5^ jiiil i^UM jl 

i (? < 4is*i>-l jjlkJ Mj jl <-a .ii^i ijy<J (j^? ' '^5 ^r*"' »jLj<jj .L*a 

Jic jlj U yj^fl jji ts-LyapMl oJLa Ljj c-j ^1 iuLSsJU U-j j -j^. jl iUiSOi 

iJl j«ip ol jil? i>s~j i^t^-'iU ( _ 5 JLtl1 (w-S* jdl IJLa Ljj j^Si ^1 5-i-SsJl cJlj L> j 

cJ ^1 iji-^Jl ^ ...^a r J 5JL~- j J^- M il ^1>-I jj* ^^ti ia>-'ib<a 
^a -bj-ij iii jJj>- *>■ j J-»^l L? L» Jw»j<j h*~>-\ ^\ Uis~\ jjl! i^LiMl £jiMl UjJ^>- 

(S jiJs ^1) 
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obSb^Jl ^SlaJ il i^jJl jSl£Jl jl^JaJ Litf ly>l J^j-Vl ibLol JUj ^ cdUS j 

Ju**j j^j^aJl 52 j jl Ui' tSjjJl oLjI£JI |>UaP ^ t_i>-l ^^JaJl |»UaP : jUll J~~- 

<wJi jL^cj dJUJlS'j c-flJb^t* ^^gJaPj ^1 j^g-^ J^ 3 ^' cUli twiJb>b4 J^«tj 

Lva oLiJ oLJ^!l sJLa JS 1 j^Ssj jl ~b "b! j .S^si>-^J *>-Li>1 jJi ^j~£>> ^UaJl Lp-L>«j 

tS^^w? 5JL?si«J.I <UaSu1 oJLa jl L*i> j^l lil ( j>- :^>-l jlj~- j^aJUI ^1 jiLi La j 
-L>-Ij ^Ls*j jl ^L>- »— .a .,«••»* * ol jS*l>&« <ol j_ji«Jl jjJaJl Slpi jjSv^Jj ^ - jil- lili 

^1 ^J)i\ IJL* tJjLJl jlj»Jl lS 1p il>-^J J^-l j |t— 'I j^kJl SIpj iijj 

iJii^l jLO^I Jb-I j t(Archaeopteryx) ^ jfr^S Ji\ ^X>_ J\±> a yyCj* 

jJ j .1 ^ : » jjj<_slJj jjJajJl SLpj j1 j L« ^^S) iJL-LaJl 3J_2JI j-^jA' 

^ .41m> j_j~U 1 50 JJ tjjJaill SIpj iUipl 5ijjJ-l j_j-la!l ^aL- ji\ 

j_^jI ^JLoaJl |t^»l (J^3j L ^Jl j«-^J-I o oIjj^?Uja!I ^1 jjl ^ \ jl Sj^JaJl 

l»j ^t^-^fl t_)L^I (JjjJs jj^J (Dromeosaur) ^ijjjJl jl (Velociraptor) 

* it. 
j^-p J^- LJLa- i . i l "iL^i j^ij-^ j al jj_£_j jl ^jJpjlLj i^J j-^j • jl j»" »l i--jU^j 

.3 Jj'if jl j-Ul ,«a IXj jj-^>LjJJI 
jZ>j^ j^!l ol (_J.fr c-j^I ^1 oL»l jjJl ^1 o jLil jl2£ tdili j 
j.ii*^! ^1 j^IaJl ^»l J*-l Jj cIjlI LJIajI "iV5wi ^^j^J (3 jJL?*il IJLa jl ^1 
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jjoill «|>yfcvatlt» IIa *~^> Jtf) .i_iUM ^ g^rfw ^U?t ^ tgslj »t^3l J»-Jb U~j 4 jj-kJI 

Lfti j |>-Lp Ji^fl L ^!U jl t<3 II* ^ j-l*aJlioJaP ^1 t _^aaJl ioJaP i _^>- J |»AP jl 
^SUaJl IIa jl Js- JJi ^1 jSm t jl jJaJl JL«£ ^1 j^^JaJl <b JL>- jj ^Ul JSLill 
Lgj C~~j j-WaJl ioJaP jP j-WaJl i«JaP j)i»~L» aibj-l jl j^aJl 

j^JaJl Ji" ,-a 5jj-UaJl ioiaxJl al* -b>- t^U-l cJ ^Jl ^ j . jl^^Jai! iaj^Ul 0%*a*Jl 
^Jj jl SjLfr jAj S^lasM ^ Si Ltjjl (_ji>- Jj t^! j»l jl ^^iaJl •^■f- C-ilSl *l 

.( jj*)al\ IS^ai o">ta>-Ml iJih^S iL^ai Jl L? «Ij yU? 
Iglp ^1 sij^ j"^l jjUaJ 5j»jLJI S C-~—j Jii tdili j 
jl ^1 dili ^ < r ~ r d\ jjj . jjJajJl SLpi (ju Jj_aJUI j^-^ S jLSI ^ 1 992 
^^is ^al ^l j-U<aJl i«iaP -JjtaJL- Lijj Oi> j Ji I ^^^-l 4 aj £ i mI i j*£ jL>jSJ)l\Z y&l* 
2 ^s^dl «JLa (Nature) ^« ;; hll C^Jup j JS j .^Lji? 3 j^s Ji^> L^Jl j^JaJl oIpj 

: t yS(lS'l^i 4fl,f„?<ll 
jl5" J.Jj1.....<i ,_^aAj JLijSj)l\ J>\1> ^ja I j;>-l 4 AJ t S xll <UjLJI SijjJl jrLo:.-C 

08) .^slkJl IJl^j i*pUM jl^JJl o%^p JLp 
jtf ^ ^^jSlI jl ^U]l ;>pl>JLj JuIpoJI ciLiaryi II* Jki oij 

.i»JLuejL?-! jl^JaJl Ju^cj *il yllg 
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ji cJLj j^lJI ils^l jjLkJl IJLa ^^ijj i" jJ ^r^' l t5 .r*"' *-->-U ij- 4 J 

jj> ^ ji\ jl i! -S*K1J jjdL jl^JaJl JU> IjaU IjJlt jl* ^ Jt^ji\ 

IJLa jl ^1 j^-IaJl (-i <up t-ib>«j M ^JL!l) jij^ j"^' i_r^ J* - ^' 

: jli jLJli Jjl^ j^-iil ol ^p^tdl |»JIp ^j-v? U-S'j .5Lsl5' SiU-l jl ^^iall -J-^ j' 

^ 39 ^ ■ JJ;hll 4ji £0 j s***" J"^" 1 "* 1 ^ g ;'''^* **«*Jl Jl^j^^ (J~dJ 

ojl |»Ja^ jl M-b Igj 5Ja-^sil Sjl ^^i-l ol>-jJb ylS ^1 ijLJl |»jJl Ol ji oUI _j-i-l 

<Gl jt—«>- ^^L* t/^jJ' ■* J 4aJ*>- Ji j -jt—o^-l »jl y~ L ^l* 5JaiUsil 

Jiij^j)i\ jl jj^^^j LaJUP jjh'll SlpJ LvgJLp J UJ J u ijulil ijCU^ll (julaalll jl 

^1 .^1 jjJiU SjI ^aJI ^1^1 ^1 <dajy ^J-l j5LS3l IJLa jl ^1 jU«Ju ^ Oi^ULl 

t(Hoatzin) j^jl ^Jl j (Taouraco) U»a j ^Jl {js- y iiLA jl i^Jbj- 

^ (jij^ 1 -^ jL^LSUl jl-LA jUoj ->^JI jUapL dLwojJU 4jjJ U.A'iLS' 
^Lail J^*i ^j>S jL jli tdiiJL! .^_a>-l jjJl oli-^s ijufi 5jI j^Li^u 

. S?waJl (j-» <*J ^L»l "b! LoJ^>- Jju 0»si>-l ^9 iwJUiwi diilC <bl i jpyi 

jJ»j<jj .^lijl J>^*i <ul ^1 ^r*^" jIaU Sj ^11 jLwJ^fl U^jI ^»Ju "blj 

^oj . <Jtf\ Jji\ Cj\s~P (jJ^-l jll-.'il I aJL* jl |»-gJ^A; Oli 51^- ^1 j jiaJl sUi 

Jj>- "i! ^ jLuul L^jJJ tjj>-l jjJl ji**;* i»-i>-l jjJl ^ i>>-i j£ ijufi jb~u^!l JjJ "b! 

La-UP c^^Jl ^jL^xj V jL-Vl Oli j^-IaJl jl J • jl^-l -UJJ ^JLlI j^JaJl 
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J^W -J cri^ 1 J 14 ) **UJI V^.j-^ 1 oU_JI jl ■ 2 0 0 0 »Le 

JJLia ^ tU- jij to j^UIl jjJaJI LjJ^Lio i_iJ ( j^JllI ^oli'll 

j^JIp t.jj j>- 2000/6/23 ^jli ^> ^i«JI ib«e^ LjJ j-SJ 

jl!l Jjjj-iil ^ j Lf 0_jjujjI *i$J i«L>- ^ ol _^>t>sdl 

j^jij ^JLLc tyLW JiLa Uli 4«-ij JSLjJI jl iCt-sLi^Mlj ^L5 
.j_jJa!l ^ j^Svj < _yJI 5 ji j£S ^>Uap_j ,jukS3l_j ^1 ji\ 
jl ^jjtj La j-^j t4-u^ j j-;-L*5 220 j_>cJ ^-A Sj-?t^sjdl bJla j-^-p jl Lla 4-0-^11 SJaJLjl 
iil^>- -jlS^LJIj- ,_y«Jj <u~aJ-l j^Lo 75 j>^> < j~£ j zij£j)}\ ^>Jl5I UI^SC~>t<^JL!l 

^ jj j>- jli Ji_j .iis-">UI j^-iaJI <u* Oj^laj i^Jill ^il II y& l j~S jl iLtUJI ,juj_jkJI 

■ Olj^-^jjJI Cjj^su Ji jj~laJl jl jli U-i ^LiJ LLu>sl] ijl? 3 ^>t>eJ.I o JL» jl :<Gli jUil 




ilj 'ii^^i jl (j-^J? jj^hll ^jA jz<*a ^j^t iiLlA jl^ tijjS jj (jV C JJ ''^^ 

ji j .oljj-^ljjJl ti< ^jA' 1— £ ji UL) li^i>-l ^jib>sj jL»«^!l oli 

jLL»»l jl l jjJL^JLjJJ J jl j_;JU«iJ J^-j jLa c jjjj g .ull j j) . h I I ^jjjjj »l—o_L-fr Ja—^'i! 
t<U^jjP JJ^TJ isj^ ' " ' '-^'i 1 ^"* jb— "Ml Oli (jj V 5 *"'^' jj;hllj (j*"^" 

(jj-iaJl sJLjj |> j*jil oi.t.Jl) (theropod) 5ji jjj j«iJl oljj^sUjjJl jL»ul L-i^alj J^*- 
i^sli-l jj| |»UaP Uajl jji>-Ul jjlij (40) SS-^tf jLidl Jio JjU . »j 

j.1 IjJa^sL jvJ J tOljj^LjjJl lio j*jil Lgi^L-U i^slii-l diL> (juj ^^S* JLijSJ)l\j 

jl ( j^JIjj c~»s~*j jjl^ujlj jLtal) ^j-ijJl e-Uklp oLalji iZ J Ll£ jSj 
oljj-^?LjjJl j jjjL^Jl IJL* Oh Si c~»L^ ^l <ujiJl <t>- jl ^^akj ilL* jl l? Lp j,^*^! 

t j_a jj-Iaj Jj ^j-^" jlJj-jJi jMl jl jj-o-£jj (jJ-i-il e-Lo-LxJl -L>-l) J^* -9 

(42) .istj^w' j^P 0%jL) ^SIjJl ^ jA (ol jj^sLjjJl 

i j^ y> Jj tiJLaiil jisj |*J jij-S'jMl jjUs jl ^l gjblll sJLa 

. jL^fl oli jj-Ul S2i L§~U jllaJ jl 55i ^jXj yU? 
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in] 



tiiili .(sinosauroptryx lJ *£ j~~> 
Cj\ y^iAS oji* jl j& i_A.,?,. < nJI *j 1 9 9 7 ^>l* 

<uLtj> k__S' y tlUi jj^J LgJ jLi "}l 
.(5) JJfe k)l 

^^Lc iiJj e-l ^>-l JLLCj j>-\ i^>- 

^1 iijii- ^j^i .(iJl ^A-i-SLaLoj) 
^-Le 5jJ_all Lj-jjJj t J-p- Lf ^i'\ 

oUj-JI jllc J_5j ^1 ^LiijMl 

j! s a>J ji i j ■ <;j a,y s 

Ijbi j^ii ji ^kiJ "5( : jASlS J^l _jj 

^rgjj ji j^JL ji jl^^JJ ^li-a I - '.' 

.(6 )ilju!l JLLP ^ jjM 5j_j is^j 

^Ull jUi-l jlS L*S t jJiJI a_J j^lC ji 

K'^UJlS' jt-iiiU oUsj ^ l™» ^jjliall 

^ dJUJI ^ ^Ij* L.I ^1 ^>lk>- ^ jlS Jui 
oLiiaJl viJl«L- UJlS' : 1 8 6 0 J-jj-ji 
i^* i>\P' JJjf ^-r^" t/i^ i/- 1 -*^ 

^ Si _^>- jll jJl j/!';* j"i(l LI tJ^Ltil 0 jlA 

^ j^UaJl ^^tjj jh' a jl ^ia t^X>-lj i L .. W J aJuJaJI 

.(7) ! U . JL . t ^yLu-sj 
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14 November 1997, p. 1229 

6 Douglas Palmer, "Learning to Fly" [Review of The Ori- 
gin of and Evolution of Birds by Alan Feduccia, Yale Uni- 
versity Press, 1996), New Scientist, Vol. 153, March, 1 
1997, p. 44 

7 Norman Macbeth, Darwin Retried: An Appeal to Rea- 
son. Boston, Gambit, 1971, p. 101 



CjjjIsj j_a-kJI ji ^a*-^ ,_5~^ tj_»JaJI \J&> j! 
jjj jj<uiJli>sll !ji a" ./ill ^jJLa ,ju iljLjJI <3_j jjiJI 

^ J>r kJI ^Jl^j il .oL^S!l 

tijiSv-gJI *-i~!l Jia tLjjLa _»ia C~>- ^a ji\ 

^Utj}\ Jbuj .^j^^fl ^i <u ^1 p jajJI^j 
j^Jailj *w?l>- ^ji^^il Jbu ^^ij»-ljJ r Jlj 

. jJ^f^JI iLw^-l ^JaJu LaJL»j 

j_j jj k * II bL_pj jl Lc_j 

i g -j « j_a-Ja_Ll Li">LJ i_i_9-l_jjJI 
j^Jajl | _ r ijj jL «.U-j"iU j_j j la..£. « 
.^A>-ljjJI <j-a jjfa J* 

— 11 ,ju <i — j^l ^1 J — — i M 

Lw>- ^.J sJI aL I w m I <-^j*J j-> --^ -I 0 1— ^-iJ 

j_»]iJI bUjl! ajUiil ^a jvijJI ( _ 5 1p ^il _»JI 

Lg-*-JiJj OjLlJL-I aljj ^ la-Jb- ^ ^aAa 
t—fljLSgc«a --Jj-Ljj ^|»SwjJlj j.a-JI 

jjij jj iLl^VI t ^ .( 1 )j ^ ft... t . ft Jlj ^^LjjJI 

.(2)oljjL2ji]l ijy Sj y aJ U LgJl 

^^Jl-P . i-L>-\j jJI j _a-Ji jj_a j ^JaJ jj j j) . h II 
CjI ^*^il J^s— » ^ al^ti v g^; t ^ jK-til 

j~t*£ — Sjl&l J^^f *^ (J 1 ^*^ - dji^ djL^? ^aj 

.(3) j^Jji ib~»"i(l tiili j-j Ui' tj^Jall Igj 

^ jSlI ^ O-iiiL, pJ t dUi Jl iiU>(L;^ 

.(4) jj-kJI 

if jLaJI ol >««il *Ui* jUi 1 9 9 6 »U 



JyJi jS\ (J-*^ j*iJ^J^\ j^ (jC«JI Cj| j-tp JLwO jjiLj JjhTll Slpi (jlS" (j^>- j^S 

Sjj a I ^ iLii^il ol l jJuu jli tj^-IaJl *L«jjI jLL> « j^-b ^JLil ^jjU«~JI lJ 1p 

^>-l l_JI _^>- j^o ^jjLl-JI IJLa cJJajl S j~>-Ml 
^LgJLJ Lj& i4jjl2iJl ol ^i^sioiJ ^'..y/iW J^tlL ol jj^>&dl s-UJLp ^ jljl |»15 JLai 

jli" ^l) jbjS jjliaJl IJLa jlSj (Confuci 

jlf tdJJi ^1 5iUi^!Lj .<ui ^ jL->1 SjI <ojJ ^j£> ^ j£l j 140 e j^p 

yUaJl IJLa jl j^j h^jJI Lj ip j ^Jl j^-i? Igj |»— ^1 oLi^aJl 

^a i^JL^4 j Uijl jlS" <uli kii jJ-l jj;MI ^*Ji»Jl >— ~S" jJl ^j^JCj >-<t 

tjUaS>-Uj -(Ji-^' o**iJ ^f^i *«Jia*jl oJLa |» jJsjj t(pygostyle) SJ^II i«JaP (_y*-<~i 

jlf ^JUI ^lUl IJLa jli 

iSJbM oJLa cJJa.il JLoJ .CjJJ-I yUaJL <uiJl -b-Ui jlS" (i^jb-l jjJL <u^ jjLS" <uU ^JLJJ j 

* jLJl Ai^j> ^a Li jJLi j^lj ^jUj jA ^JLpI oai .iilJj^l ^ jS\ jJl SjUl ^a 1 996 
j»— »Ij t_ijj-*ilj |>Lp j^-_La 130 j_«_iJl j-o ^JLJl jJLkJl dili ij_>-j j-P (Science) 
i jl ^-laJl Cj^K^2^ L^j JaJ y 5jj-U<? i«JaP yUaJl ^jJ jl^ j (Liaoningornis). jLJ 
jjUaJl IJLa (ju j-jj-oJllI Uajl jj^UIl jjP y> jl^j . j^-IaJl ^a jU-l Li" LoLf 

cjb _J.I IJLa (jujj .<UJ jb~ul ^ jj^Svj J~>- jJl (3 jjiJl jlS'j ^>-l ^a 5LJJ-I j^JaJlj 
-J JlS j ( 44 )j^kdl oUj ^ US' J^^l JLp LSlJb ULSLi ^ J^U-Vl ol j^JJl jl 
?j^JaJl Cj*L>- jjjl j^j ! jl (Discover) ^JLi^'^l 5Jb>t4 <C J\1a cUJL ^j-^aJl 

(45) .oljj^?LjjJl j^i CjIj j»J L|Jl Jyu i ji-^cW sJLa 
^yAj Ml jj*^ jZ>f£ U-S j^laJl Slpi *J?I l yO>-Sl j>-l S jS-zS^lA iiLAj 

Alt Ju.M3i.-Jlt jjJaJI jijj <L»I ji Xp 



y> ilU^-i <ol jlij ^.-Ul) ^-i*^ ji j^l ^Ui>- y jl Ja^- JLoa i(Eoalulavis) J^j^ jl 
j^JaJl Uj^ji jSLc M *L~J1 ^a jU- C-iLS" tSi— j^~L> 1 20 JJS t<ol ( _ J ip dili 

(46) .lJ*£\jjA JiaJ-l 

l$p| ^1 cJJb^c jjJaJl jl ol >*^ll J-^ ^ il *2J12^I "^l&il cJlS" «J S^Liil JfJiSJl 
jj—ai J**-^ jiiio^l Lg-/i«-' C~J!>Ip Ji ji>f£ ji\ J±a 3j:JJiJl j^-Ul 

i j) o ■,(•?!! J^a JjjL*J| ^a Si^>- ^il ^1 ^j*^l ^J^" tj^*^ (*"^ cT^-^"*"* 1 ^S"** 1 ^^lj 

jUil j jU JjwUsj ol ^>s^sdl liU jjJl jLU j jJ^p jjir— j^jj HJUhjl "^Sw Jic 
<Cjj& ^a i^yij jjI^ ( _ r »S' jZ>ji$ j^(l jlj t^UJl (_5^~wi l? Ip j^IiJl Slpi ^^Jil 

LJLaxJl jj ^->J*At j^JjLsnu (jjjJl jjiaJL (jo^ll s-IpjI jl 

*L*1p >^>-l ^l* tdJJi .oljj^?bjjJl ^ OjjJaj Ji JJ^^' jl f'J^d 

^^Lp ^^il j^'blL tiJLo^iJl LJjjLS" <uwL>- j^j L»iJjJLs j'bd jAj i.j»JL*JI ^ j^JaJl ^jJ£ 
-L>-l <U~aJ 4Jl j^P^Jl j^^Ip tOl jj^?UjJJI j j^-IaJl (ju ily iiLft jL HjUJI i^^alll 

f * 

4jLij j^l Ulj (,<U^u jjjj^tpj JJ;hll |»^-U|JJ- Cwji JLoJ wL ' ..~ > - 

l^a ^jA J^"jl 'I* oLSl^ j^a j^jJaJl jjhj "^.J^ j!- • .Oljj-^?UjjJl |*^-L*>- (juj I^Lj 

< 48 > .^ytjJl j^l L^-^J ^Ul JLp jij*- JLp jIp w> j ^Ij 
ijiaJl l ^1p <u^I jifrl t^L^lS" 5jwb>sj 2sXai\ ( - s gUal>-l tj^jjU ^j^l ^J-jj 

i^JUl ^j^SUdJ <ciiL« e-bjl j .JJ^LJl jJ&xX oIjj^UjJJI j j^-UI jU iLsLdJl 
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Jj^) ">\JiJ j£\ oLS _jJl>s^ L^_i w £j I 

. jl^-kll jjJ (^i»-l_j_)JI I 

jj^i iiiij ji.Sn jLu 

^Ss-jlSs-JJ g i yg" jl jJ^t—J jL3— a I 

Lu^i UK« :ol j-iJ-l 

o j^ii UJlS' ol j-JJ-I 3_?«j_>-I J-«-*J I 

<LpIj-; ^iSI J— S-^s—L-^-MI | 

^iJ-l ^ja JjUaj LgjJJ* oLS <uJb*fcU~« 

.^"jSll^l^i^J^- 
IJla j .* »L*JlU jJLjj^JI j^kJI ^^1* *&2j jl 



1 Robin J. Wootton, "The Mechanical Design of In- 
sect Wings", Scientific American, v. 263, November 
1990, p.120 

2 Pierre-P Grasse, Evolution of Living Organisms, 
New York, Academic Press, 1977, p.30 



! ! .yUJJI JL*> jIm JUayi 

oJ JlS c-Ij^^sUj jJI jl SUo p^j^ 
jl jt-fcUi; lla j^AJ-S't; jj**Jj 
vUMI l^-jl Jji^J ^1 ol jj*t>\sjj)\ < yfu 
US' «OjLL j "aj^^\ oI^Jl» ^LUI jLkyad 

^Lal |^l iji^j ^>Ja! IjJajj .Sjj^aJI ^ ^ . a' j 
Ui jSj ijjJijJI p_cjJ ^1 

k_j jj_o 

J^sl ^ ...,.,.<L*J j j h t II sLpj 4_»ji_5 ^ JlJI j jJJA\ 
iUiJI ^1 1 jl^l 
jLJ>(l y>yu Ojs- - jlj^l 

^Sj-o 5 0 0 jJuii l_jjL>t^>-i ik-^jdl ijLUI 
oi_j ^ Lj-s-L>- i3 ^ UgJti tdilj i3 .iJliJI 

,2^1^.1 iJbi ^ j>\£ ^jjjl ^^1* ! Jl>-I_j 

!lJbioJjxu"i( ttUj ^JxJ_j tUljl SjLJLSI Jui 

l_jjL>ejjl jj Ur II Si o\ I e i ^ i t 4_j|j ,j 

SjJJlil sJla JJl« XjLJlII . ■ 1 ."—5" I 4_yLjCJ I jy.»Ju 

jjMtL n^jji ttiUj J-o "i( Jbj . jl^Jall iJUll 



jp djJ^sJl j l j& j^'ll Lg-S a j^i ,-a J^tiJ-L jJc^L-iiJli-l L^jli^aj olj j-*?Uj jJl 

( 49 >.j^^i! IJLa 

s> 1 

liU2»»lj .i«-A>-ljjJl jjiaj 5ia~»l C-i ^5sj jlj i«-£>-ljj ^1 dJ As ^>sJl ^ 

^i 

. oLoJili o^~xl Ivijl Li^L^I c~«J i_i>-ljjJl jli i^jjLw-Jl 

t yJl) oLjJiJl jr^J (j^; 1 ^ Oij^ 0 s " j>&£ 'ijLJl j»jJl olji oUI j-i-l 

(Jjjis j^p jjI^j tjl»-l ^JJl olji oUI .^-*-> i_s*^ \*2>\*»2A L J a *-> 

il .diiJl y ^a oljJiJl j jy\ (ju Sj-jS" ^1 JjI jjJI ilia! -L>-l J~«>si>j 

i«JaP »b>- L-Lj jIS^JI j jl-U— Jl j 5S ^Jail) ^Ja~> ji\ Ljjil ^a |>UaP LgjjJ oLj-^JI 
L^Jil j jjJl dAi jl j^kdl s-UJLp ^Jjj .k_a*-l jjJl Ji" ^jJ L? la— ^Jl ji'ifl ^a S-^-l j 
iuLf' LjIS jlj U j1j~Jl j .LgJil j oLi-iiJl dli ^Jl L^sjj^j o Ji L? la~« ^Jl 
jil jjJaJ ^ja.i T I JjI j^»il jli j .,i^4-l ^J^J ■ IJlA i^jjJ>- 

OjJj>- «-bil L^jLi^j »bl ^a ^a.>Jl ^>1«p jl ^> c^UaP o*>\ij jSI ^1 SJ>-lj 4 o h« i 
.oLjJiJlj cji^-ljjJl iju iaj SJ^-lj S jpx&tlA (_jip ^ (_r*^J . j^lalJl IJLa 

^l j^s*xJl 5JL«p : jU JjjsJJ cj^j^J j>-jj <.,jjjiasi\ ol j^ts*xll |»JIp jh ..^l — )l Ij-gJj 
cJlJ, U t JLp (jJLJ ji Jb-I j J-J ^a -^>- jVl JLp- cJJj^ jJI toLJiJl ^ j\ 

I^tj.S' I jji ^1 2UL2J-I »JL* ( _ 5 ip ^"^1 ^jJLxxJl ^J-j tSJjJjLl SJ jjIjJI 5j^Jai!l L? »~-j^ 
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ObJ-l j JUUI Ji.) libUI oLuill 

0 

eJbJ- i jW J**** ^JjA Ufly^»- 
V (UjlLoJ ^ S^Ull ji 



^ jMl SLJ-I ^jIj ^ j^u> j£\ jl 

SU»i JJL— I .Is jb~Jl jlfj j^Ml j-^jj .oLj-UJI j~o£- ^1 

j S ilJ^L jJl jiaJl jl jil <_*JL> tOljj^UjjJl 
^P t_a..t- < sJ jl^-l ^ j>-\ » jll»Jl ^>jl j*j t j^-" 

i ^f«Jl j jl jiMl ^ LgJ jil ,^1 Lj ip M bit L»Ip \r~4 

< 51 >.;&U1 

L§K .. . jLJ-l j i jl yiJl j tii^is-Ml j t^ili.4-1 Jl» ijLu oUI iiLa cJlS" 

dJLjl t^j^IaJl jl j^JIp -^jiJ • jLL' cJ^I j' J^! J?*" LJ ^jj^Iaj 
'.<*} jA> (Evolution) jjJaJl ib>t^ ^9 ^Js jLLi ^9 Jiaalil oJLa lJ JLp 

oli^Vp j.1 J_^>- oU jLw j.1 jp j^i?«-j jjjJJl dJjJ \aJj>- Jwa^ll 5~;>- j^i^< 



ol jwcM J^-» 



fT 



50 jlUJ- 5j^«»« 
(1 54.^,^1-^^ 



£4 j .c-«JL>- As l^Jl ^^jJLp Uwb ^Ui IJLa -jj^ 3JL*p 5jL jl jji tl^j^j J^LSsj 
JJ'ifi LajI^pL ijyw (—-j frL^-^l ^1 ^jl I Jj— j' jj^alJl JjLsj tdili 

jjp <ul il y Ml U SJ-I oUjLSsJI ^-i J.>~L~"Jl jl Ml . j^kJl j^^Lp 

ti_j ^~*Jl ^ iJL>-j (jl>- ii-»P 5ia~ul ^jj . jjioj 5~L*P ^P La OJbri jl J^isJ.1 

. jLJ^I 1 j~>-l j ti— ;LJl dili LgiLT »j t«.L>-MU oLLj^sil o^ul 
^gJs tiaUJl l ^1p isiSsil iwo^VpMl 5jIp-l!I Lgi^> y ^1 j jiJl jL-JMl i^aS l jSs> ^Js- j 

.-Cj^^JwalS - ^aj SL>»i ^ jMl ^jIp Uajl jLJMl 
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OJlpI <LcoL>- .-it U U'L.a 2 U.J j_, jlj^jl I jut 4_pL*vp 

Ol jI3 ^ 0-*lp OUl _4^sM j-a 5iJL>B-o ^1 _ajl Ol ^J>eJ>fcd 

LS'j-^l jL>-J»j LJLjjl »»j JlL^JI ^ lJu> 4-jLL>t>i 
L^SCLi£ ^1 *Li*Jl S-JL>s^l SjJlaJJ L^iail ^ ^ yd. (.Ljjlj 
j^JaJ I UU>L. ^ ^jj^fr ^a j£\ S>- jij ,jjlazS\ SLp^ 
Slpi J-vsj ^»Jj . jjjiJbj>&a Ji ^yiail jL.aJ-1 

SJLjUJI jb^-il ^j-^ ,jP j^o^kj ^l*t-a i^\Jl1\ ^yJl j^aja^l 
j-p L^yajt-j LaU ii_Lx>t^ -i^-LiL- oJLS* ^jJl tt^JJLl 
oLvJ yJl sJla jJ/u ^i^til SJu>- jJl SlaSlil JJUJoj j,--"' 

oo I^^^^^l^pA^JI^^Lp jlj (Eohippus) 

SjjjfJa^Jl _aJaji-l ^j^Jj . jL*a>tJU UJu- jLS*j Al^u j_^J-a 
.ULjC i^sUla jL*a^-l ^1 ^ __4~-* j^Jl ^a j^j&S 

4jL^ tJ^-5Jl *>L1S IjJuS ^^alj ^1 ^LaJ-l eJift 

:<d jZj jjJail) ^-Ja*Jl ^*Ul jl J-*^ ^*^' 
J iJjjljJl ^fl cjL*-,aJ| ^Ja>-I Lf j ji^j 

P ^JLa j_*Jaj ^jip J^-*J' ^^fcdl f-U-Lp J— 15 

. . .^Japl Lj^oJaJ I jJ6 J^_J oLjLSsJ oUjLJ jl 2J^L*Jl 

J - 

^il Ju>- _aJl jlill 
j-« ^j^aJajJl JaiU jl ^yb *1*SJ-I j-SUj tJ^LS* J-^ij 

0^"i $ ^2***"' ''f- 5 ?^' ' j-*Z~**> \-^)'j> ij^t 

jl ^jip J-Jj tl*I^a J-J^J J-*X«J yji ^»Jl5jj 

.(3) j-^jJl «j jjJl IJl^j CJL*L*J ji _fljs>*ifl eJlfc 

jjlJisLl jl LjS >Ui Jic JjUJ-I eJift 

^^oJI Ju>l Lg-fl^tf ^ «>Jl2J t jLyasi-l jj la S 1 i-JL-Jl 

. jjCAa j,^.,^^ *yi ^ La tOjjIjJl Jj*if Jill 



1 Boyce Rensberger, Houston Chronicle, November 5, 
1980, p.15 

2 Colin Patterson, Harper's, February 1984, p. 60 

3 Gordon Rattray Taylor, The Great Evolution Mystery, 
Abacus, Sphere Books, London, 1984, p. 230 



^-Lj-StJ J«*J«*J ^iJJaJ aJLj (jLS* tt_^jj_5 ^JL>- 
J^-Ji d-iyP ( jU.aji-1 Ja T 0ir-d <L -^-* t^-j) 
* ^Jl Lai .jjjJa^l ^Jj-la-j i^^s („e-^ j-it ol jJ^_?tjdl 

j jJaJ jjjLUv- jU ^^.-M.ajl j^aJalJl alto ^ ^iS" o 
j& j^aJasJl ^j^l^ jli Jl5 j -^^-^1 jLyaJ-l 
J jiU Otjji O j-«JU-l 5 jJu frbil LLlaj>- ^^iJi ^JlJI) 
1 9 8 0 j»Ip OJlopj X^jJS^\ j^JaJl Aj^PaJ o*>^«t^ 

*if jLyaJ-l j^JaJ ^jjL-w* jl jli (j^JaiJl Slpi ^ 

A Jaj>cJ^ (Ju>-1 jlj ol Jj*-*» aJ ^L**! 

^jLtJl jUll J_^L> ^S" Jj^aJs JLLa o y> JloJ 

^LJ«vJ iiLft jL ^1 jUai-l j^IaJ ^jLp i-Jj*au ^jJl 

oLS _4-b>t» ^jJ-^ Ol j-ls ^jJl ol ^-jLlU Lj^jjJlJ 
J-l ^ji-jJ oJL5*j L^aji ^ ^U^l L^jJl) c^Jlh^jI 

\^Sy>- ^^Jl jUd>- ^Jl ti-**t j i _a^L a (jjj-*o*>- 

^^xdl ^ "V Jui .<uJii I 4jjJ ^jJIj ^k^; 

LaLc S jy cJ La Ja»w j^o ^jj ( JS Ol j?jJ>C^ J J-J t^^ujJljJl 

.(1) 

.oLJ-l iiu. kJ SJjii-l L»Ul ( j yt^l ji^l jUJ-l 
JjUaJl ^ yu jlj U ^Ulj) 5 iL^^I cl» jiS'ij 
jjJl jUaJ-l j_jJai ,y> li-l q!> (i_istiJJ ^^vi jVI 

|Jl» JJi JliJ .iu- »j>- JJ tiljipl ^ Jli jjS^J j 

Jl«j jJu «_jL^ ^Ji JJjJl "U-^ |"J-5j ^jS> y<Jl 

t»U J j _JPJb Js^J jl Jli^L? lil Ul . ( _ y »ijjLa <_jL^ 
^lil IJlA J^a j ^«JL31 LJI j^S^J Ujlip LyS j).,r^>- 

5™>j>cJI i*_iaJJ j^j — il *A (jjS" jJj ^^ivaill 

OJT Jla) ? jL-a^-l jjiaJ jjjU-w- ^Lv-I La ij^l 




IJLa -W»uj . L ^lil C~JS>Ip Ji jLJl l^fl.,i^'i j i jS i^a.ii^i objl^ jl a j^jJj <Ul*Jl ^il ^jJl 
Silpj jl l j^?j -^1 jsj^Al t_^! 4r-~> U-i s-UJl SiUI ^\J&c«*\ ^1 ^IpjJI t— i jl-Ml 

lf\ *Ul 

. s-LJl SiUI JIp 5iial i <>^iMl j o^>sil j cJ^waJl ^ ^-LALii ^JUl 

<> jJl) frbJl olilpl j^^sl) j^IaJl Slpi ^J^i • U^"*-" U~«-?sj j^^; jl ^Tji 

oLjI Jb>-I -kai dili j (.(jui^sill <>I.L>tL»»L ol ^^s^d.1 LIaj Jl bLu~ul (^iUJl jl 
oJla m^-Ly JLjsj^ tijlijlA 5jwL>- j^o L>- jij^fl s-UJLp jl>-I jSjjj . jjJaJl <L*s 
i^l _5j^laJl jli t ( _ 5 ^sL^i>-l j l5 i>-L« ^jJl ol ^^s^sdl jJIp ^ J3MI :<J ^ 4jLJbM 

*LJI obUI jU SjS^ll oU jLdL SJLij jjyb ^Ul jl t (53) U«iJl ^iS(l j oLk*il 
oli jl?sil »JLa jL ^Ul ^USI ^ Ji«ill j^IaJl SUi ^ Je- J^l ^J&*j »JLa 

iojUiJl e-LJl SjUI jl ^!l ilaSj j^^Ip «• ( _ ? 2L jl iJL^aJl li-A ^ j 

if* t 

oj-^J.1 J-^sLiJl j'bf l-L>- iabJl oli-^aJl (_5j~- <Jl1& jl <>Uaj<Jl LL«j ( _ J ip 

jL>- l5 1p Lili S.u.".«..i La^^- 1 ^iL»Jl jl <> jJl J^J L5 i«^?sJl Jjjbdl 

l^yU Lo^ jJl ti ^j^A AjuAs^ t^jj ~jjjl j-^iJ .LaJUj j_yjJl ^^a^^-iJl 
jS( dUi ^Udl j Ji"Liil UJ- i-Ul *I_>>-S(I j Jl *\± SiUI *J jU^. jl 

jJl i.^1 ol^Vl J* jUI V t jtJ! . . ..^Vl 0>j jBVl J j^*Jl J aliiJl 
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Sunday Times 



JLJ-I ^^Jl lia^ 



UJ 1 9 60 J^LI J 
National Geographic 



< 54 > {^S j& SiUU S5iJl ^ H IAJ cl^JLUij U*J1 JLp 
jjy^j 5>-j-*J J>a«JJ S-sLdl j,^.,i^flll oJL* Jia jjJaJl Slpi jJl ^ j 

I (Zinjanthropus) jl (Australopithecus robustus) 

\jjh"\\ ^jIj ^ C— t yJl S.U-«-"«il c-a-jjJl jL«»pL C-ij^S La lil j-Lj 
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jj£~s SUo jl dUi . j^^kdl SlpjJ S-^iLS'Sfl jjJl j (^U^ll j ^a jl 

SgB y^ai Jj»j ^.jJO (Piltdown Man) jjl-llL) jLJl j~*jj 

jL-U CJlS' i«^wJ^lj jL-Ml jl Ml ti jaII dli <UJa*j <uil C-il^" diiJl i<JaP 
j (Piltdown Man). jjlJlL jLJl ^-^l oU-*Jl oJL* j^^Lp j .jLJ^II i«j>toi>- j 

«_&p-bd1 ^ -UJjJI l^i> ^ i2l~« t oJl SijJl j^p jL ibLaJl j^plj^JJ 

tSi— < j^^j . jLJ^fl j^Ii lJ 1p UJsLs ^Ui lgi*<? jj 

S jp%s>t£\ c-«-bj jJlj o"^jjbdl JbJbJl <d o»LpI Lo^ - jjl-uLj jL-Jl j^p iw<JjJl 
olj^^j 5JL«j jp JJjj M Lo j i jLJ^II j^Iaj lJ 1p U-g^ ^Ui LgA^g 

*Ui*l jj^— jl Jli j-i ^s-* j^g->iil l _£j J A s $\ cj\ >^d.l jJIp jIS j . (5S) ^yi> ^il IJLa 
2« ; ,hll jL Ijl j IjIj^j U j£j>S jl i_» >sj : 1 9 3 5 Si-x ^Uaj^-Jl t_as»si<JLj 

(56) . (il-xJl jLJ^I jfi "iUJU liLi^lS >^xd.l »JLa -UJj tolS jUiU 

(^Uaj^l c_«huil ^a Ol >s^il |«— i ^ jAj) ^ j\ d-j-i" 1 9 4 9 Si«. ^ j 
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.SJLaJu S>siiJl c-ilSj tjjlJiJL) jL«jl S jsy>iiA ^jILp jLx^-Ml ^y^^j-lj .SjrJJiJl ol y^sd.1 
jJbj .^jjJi SjI ^Js- ojl-^cf jL— »! t^A* i»iap jl jLi>-Ml *IjI ^vail JLd <ol dili 

O L pl\ iS^wJ^I Lai .(jU— £*aj j^a ji^M ^j^l ^a Si y«U JJi> LgJl Lj ip IJLa 
.(jC~Jl J^a Ajt ;ht jj\s>tli M La y>S- jl (juj JJsi IJjjjjJLaJl J^a J^-^ jlJJLa ^Lp 

jl jjjjjJjiJl SjLjJs j»l-l?*i— L C-j^>-I ^^1 S ^j^-Ml 5~>- jJ jjj oL— IjjJl iZ J l Z Sj 
i«JaP si j>- jl\ jli— "ill jl iJS- L»^ tJ^Jl j^a t_ s^fl Aj^ju jjb>*i "b! S*£>wJU 
tLpUk^sl c-L^Li Ji -o%jjj«JI ^lyl jAj t jU jl £j1 ^\ ^1 j -dJLiJl 

Six—I OJbw SJLl&a Sh : .,.i oljil J Cj\ j>zJ>zA\ £a Si.> tx 5sl,l SJ|_U)I Olji^ll jlj 

j^^l! tjLi^Jl -J 1 9 5 3 Si— <lc! ^JJI Jya.aH J~Ud1 j (S7) Sji^ y ol jil 

SoiaP C-ilS" Si— Sj.a.>~a-->- c j^P LiL-Jl So^boJ^-l CJLS" il i^jjj^Jl IJLa 

J>£— ^a ^ysL*- y«j lS 1p jli— ^!l ^.-j |»j Jij !l j>-j* »^La b ^ya^sj lJ LLJI dLsJl 

«• * -I 

olJb |«J iLL^P I j^ha L^L^^f ^ j^Ij jJI oLi j ^5" ^yLu ^hall sJLa Ji" ^Ja.Li |«J dUi 
j^ys jLS" i^JJl tiij^LS" jP jivw |»Jj .^^yioJ-l ^a Lg~~»^ JiP e-Lsi>- , ^L ^ialll sJLa 

o ^Js JLoJ : jLai t_i3 ^11 IJLa j^a <uiLAjj| *Ls>-l j^a tc-i-jjJl IJLa qL..?.^ ^JLII (JjjjiJl «-U<apl 

Ja^ i>- j-l! |J^- Sstyil j Sli^l »JLa cJLf j .^Lw? Ja-iS" dj jJl>- Siil jU-l ^a 

*J ^Ijl^S(I »JLa Ji" ^Lapl y j ( 58 > !?JJ ^ LgJl »U;^I J ^LS" : j*La ^ >l 

! Si— ijy<Jjl jj SjLL <UJ ^^ys jP La Jj<j (_yLlaj ^Jl tjMtdl ^ J-:** j jI-ULj jL*Jl 

j^y^^JaJl ^jLJU L £jjA S i\ i_jb»sdl jjJ^a t jj*~« j\ J-Lsj^s jApI 1 9 2 2, Si- 

j.,i^«ll ^yll tiij dLi— J^a jJiJb tL^— I i_J jp ^aS j!rt2*ilA ^jm (_yAp ^j£- 

o jiJlj jLJ^fl j^a (ju S^ ji^a LrLLy? J^*«i ^ j-vaJl IJLa jl .ll 
SjL>- jLJl ^J) i jju 4JI ^Lp ^ j^aJl IJLa j.ii" .II l^~3 ~&uaS- S-^Ip oLtllia olJbj 
^Ij-^sl ^yJl jil <bl ^Ml jii^";!! (_j*il J^i>- ^ (.(Pithecanthropus erectus) S^LaJl L-walla 
U-S' tLSwl ^ jLJl |^-l tlaiSva oi-L>-l ^1 tSjjiJ-l »JLa ^Js- jJU?I jJ j . jLJ^II 
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(Illustrated London News) 
^^^.1922^24^ 

(Hesperopithecus ^ ^SjJ jjLa ^j£JlAjj '.jA LoJlp L»««<l -jU~l ^a- C-Japl 

haroldcooki). 

! ^yuJ? -ia-**- 4 ^ ILLS' ILtU JiLi j^a -dLaJsl j j j 
JsL-jMl ojL>-lj !iiA3 jl>-Ij ^ oLa^jLu~JI oJLa JbS" c~*»-s>j Jij 
( _ j 1p jiP^U jIjjj ^LjUj l?**^ ("^ Ljlp *5l *>■ j-^ ^r~" o^—Ofl Ij^iaJl 

iLaxiM jj-e Jj>- j\ ^ j*p Lj ip iojLaJl Sj-^dl oljl jiJl sJLa 

Lai j j . LSL-1 jLJ^! i _ r oJiu«Jl J->L«gJl y ^ j>-\ *\j>-\ j& 19 2 7 Sl~. j 

<ol ii jil j .by "ifj ULJl M ^j^aJl tLjJj?- 2LL£siCI.I *-ly-Ml oJLgJ 

fW^tj JS-^J t(prosthennops) ^^o-^ 

jl tllaii-l IJLa jjlpl il->- t(Science) |> jLJl 5Jb>«^ ^a <JLia tsjy^.j* 

JJljj Jl>*p JLp *j tdUi -Ujj . (59) ULJl by ^-J 4j| l^^^^Ljj^-^Jl 



t ^(1 j^Iaj J^>- (The Descent of Man) jLJ^II iJ^L« Ajbf'^ jjjb ^JkS Jbu 
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oJLa ^ c->ti t^jj-ijJl j ^1 ^lin ^ j .jJUJl 
. LiLj L> j\ ^ 4~Z~>- j La j£\ Jioij 

:i-L>«il <cj«JL <u~-I Lj j<jj .yu y>S\ ^19 04 LiLj 

jl -Ujj t j^jiis <0jJ j L>- jjla J^>- jJl IJLa jLS" j .(Jj-L^aJl 
^l JJsJ jl y^-^S ^^^-aiS ^ ^LJU ULLj LjjI JJs 

l Js- <L^> yu j^kJl e-UIp |»15 cl~>- tS-L>sdl oLM ^Jl 

*}ufl y i yjSj tSi yd\ y> ^ ^l ^l ^Jl ^l (_jlL«Jl ^--r - J* 4 1?^ 

tSjyyj ^ y jl y>- 4A>S>- ^Jt\ « y\2j ijylp -Ujj . jLw^J SJLikjl 5aL>- y>\ 

i jJz>uj ^j^jl si iJl Si y> i\ ji\ £q jLvJ*>U ^.UjJl l-aL~1I « j^J 

j^P iL^Js h->- e-LaJL c <UjJLA-I t^liUjjA ("LJ^J i^JJ^ 3 "^ j^xS"jJl j»L5j (.O^jjjjJI 
^ ^ ^^«il Liij Ij jl J^Lp j <o2jJ^- ^ JjjjiJl ^lij^fl J^wJl IJLa j o (_5~U 
^ptjl A2i tLgJ ^ jjJ ^l 5JL>Uil ^jip j-^ |»Jj<J I ^JaJ j . j^jU jl y>- <bLf j ^^aa,!! 

(so) liL^Jl^Ui.UjI 
jjh?|| s-L«Jp jl ;he\\ o JLa JS" fj^S . . . \ Jc* j L>jl tL^ul jL-Jl t jjl JjlLj jL»Jl 
lilj Qiijlaj oLul J^^ 1 ^ <u^Ju«Jl j*s- JjL»u ^Jl ^1 ^jl yt ^y ^1 ^ljb>si~ul j^p 0y*jy> 

Sil jLij y*y.\ tj y*-^ 5Ji*if 1 ^^JLp I yzj ^J&j U-Up t jL~p^(I ^ ikSJl sJLa UJL>-I 
^ *= ft* 

J^p jhrll j^a Lt~3-j 4-Jl~>- iwa3 Jb%w> Laj . LgjLLa Lai y as>-\ y^i t jLj'il j_jJaJ 

.ivaiil »JLa oLjI J^>-l ^ f-^^Ji 
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jl L! j*j -S0>- ^ ^ JS"- c-lU- LgJl tf l S^U-I ^lill L^-S" y" 

?4,./i.aJl oJL§J ur «>L»lS' - jil- jjlalll SUo <uJJL j,JL!l L> 

jl o jJ ^Jlj i.<Lstjj^J1j t2j>- jJ jij'bfLJl O ^>sJl ^Lxj jl 
j i-i-jjsJl ^(l i^gill o jSJl j jLJ^II (ju July 

.oii>-l (|>Ip < a*^f 1 S j-ip JJ) l-L>- i S jJ c~J>U icoS L-L>-l 
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. ^>jll)l ol jii j^a S <ol ^ jjiai <Ll»^ 

cf^ 1 lMu ■ j^JI J^" j^ 1 J^f tf jJl £>N jr* ^ 

• c5 .r*-^' js^-l o*-~ 3^ jA\ ^y>\ ^jt>\ tjds*-\ <Cl 

^1 i*Jjl JLu OlJj Ji l^Jl jlall ^yJl toJlft jjJaJl <LU^ j .Si j^JLj 

(Australopithecine). j jJiJl-1 

(Homo habilis). £j\ jjS(1 *|Jb*2~.| Js- jiUJl o' 

(Homo erectus). iaLaJl 

(Homo sapiens). Jil*Jl jl~$1-4 

l^i^J j (.iih^ta £j ^Jl ij^li-l Si jiJl aJL^J j .(^^A-l j^^ji^ll i jiJl IjJ) Australopithecus 

.J^ptJlj j*- 5 ?^' ^r* - *^^ j ' ^*:^ 
jLJ^II : ,^1) Homo C^- jLJ^II jjhj ^ ^1 j^IaJl Slpi c_Awajj 
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ssJl j t4slju j i j-iLtjLUi jjj-^ -djr J^T J.^' 



^\ ^jl LiJj jl jJu ^1 to^Vpl S <Ujj^H ^1 ^Ml ^a ia^vala IaJ^- i_S j~j 

(sub-species). Xs> jb 

as*i>i sjusjvi jislsvi 

Sj IgjL iilji^d jl Jj<j jL~$l jjiaJ <LL>td,l SlSbJl S ^^Ji ^» (Ramapithecus 
r ^(li ij^ji-l Si ^a Jiolj ^yJl iajl J jJl 4. L J L J ivijjjJl i jJaiM j 

SUi tJJUJl jL>$li ialiJl jLJ^fli oljiMl |>l-L?si-l l? ILp jiUJl jLJ 

i±j ^>«-Jl OjLiS' tdili j .^>-l LiLu £l »JL* jl j^l jjiaxJl 

Ol jiMl |»l.b*l»»l L J& jiLaJl jL~$l j ij^A-l oi yd\ jl ol ^^"sdl s-U-UJ o j-^-^l 4~<JUJl 
Jj .3-iajJl S jiaJl ,j~4j ^a |»Jl*Jl iih^to ^a I jJilp Ji iaLaJl t_.../a.".<i jL~$l j 

jLJ^I Sj3 j' j^lJI L ' .. « .. i L»™3 jl Uijl o j^t~il c * Aji& cIJLa 

t *= 

r ^1 j jJJLJl JiUJl jLJ^I jl Ui' .l-L>- 5L-L>- j^iOS- J&- I j^U JLS iaUJl ^_war^) 
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j> £0 jJl j?2>i.J .22iaiil ,j~aj Lilp Ji (Homo sapiens sapiens) ^j-^ajJl jLJ 

.,ji*Jl lf*i*J *J">IJ £l Ji\ aJU jl JSLaJl *UiMl j^Ii 

cJ\ ^pt?sJ.U JjJLo U~i Ul . jjiaJl Slpi j£\ Lj * -•>■ jjhs <LL»p <ol il)jjbnu ^y-jt M 

IgJl jl j-iJl iibi&a L»L>-I LgJl Lois j-iJl o^L-l L$Jl jjiaill *L1p ^\ 

.Si ja!I IpI ^jl ^^a^sj 
S-L>-lj ,^1 jLxpl jj^o-ll J** ^Si ja!| Ljjlj jL%~j^ll ol ^ptsrJ.1 ,^1 t jil 

^ 5jj j^^Ip i > ^Sl 2 Jaj f JeiS L ^pj tilL* ^[1 sJLgJ iU-l j^^Ip jj-^>sl! ?LJLkjl L^u 

.oUiJl 

.^^iA-l i jJiJl ( _ 5 i*J jMl 5ja!I j.1 (.(Australopithecus) ^^JjLjJI jl ioiS" jl 
,j£Ip j LjjJjj **~ " Uld^ 0 ^VjI (Jt* Mij^' • Jj"^ ji^ j^LxJl IJLa j^5sj jl jsJLj 
^Jj\ jl jjiadl Slpi ^jajiaj il St_Ail jiaJl j/j* > £^Jl IJL* |t-*ajj j^-La 
(A. Africanus) ^yLy^fl ^^ji-l i jJill <UjL> t(A. Afarensis) io^ji-l Si jJiJl ^I^Jl ^jj 
Lol . L ...J ^^1 |»Liaj<j -Lll (A. Robustus) ^^aJI ^^ii-l i *i tj^ul |"Llaj<j ^JJl 

Ip^J ijup <C jLaj (jci>-LJl jli t(A. Boisei) l J^>- ^^i-l ij^JL JAjCj Lo^i 

ij^J~l Si jiiJl ^l^jl J^a Lp^i Ip^j jl ijjUs 4jL^> 4I~2j ^p-^l jl U^" ^ tLiL>t< 

.4jjij| 

Lg^»-L<>^- jl tiJJi . ^ ^Jl Si ji A^fi y£ji ij ^ii-l Si yi\\ ^1 ^jl ^<±>- JUjj 

L$1>-jIj Lgj-bl jl>- -LgiP JbSj jl |» ^Jl Si j>- jl\ j,^jL.a.. t Jl Si ^5 |»^-L»^- jibe 
L|X>-jl |*~~£> L*i" c|> _»Jl Si yi) 4...~JL jU-l L»^ jL^w^l (jJLxJ ^ Lg^ j^i^j ° jjL 
Si ja!I oJLa L-iyaij j .jL>«^i^(l y l? 1p jLcJl ^ Lgj-lpLJ. «-Li^(l ^jo*? l5 1p Sj-LaJL 
Sijl! ^-JL jU-l y> US"j .(I j+z»M Oy^j Sla IaI^ jjUjj ^! il) _ r ^2 i 

JbJjJl JL>- .oUil J^a LaJ>t>- ^f'l ^^ii-l i ji!l ^i jjj ^Jl Si j>- jl\ j,jjL.a.>tJl 
«JLa j*J _^Jl Si JP ^_ib>sj jii iJ-l CjLjL?3I oJL* jl j^^jip ">Ui Jj<j ^1 olivall 
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Si^ij S-^aii-l Si j^l S-^sjj^ilJl SavsJI (JjUsj j«o j*-*jJl 4»1 j^kJl Slco ^Jjj 

!Si jjill o^Usj j-~Jl Jio iallll 2 u* o Za S«j^jM Si jl <^ ^Jl 
ol jpx&ciA s-LAp <u iJ u jl^ J.JJI ^1 jJl -^>l ^Jl ^p- S-^ai-i h>\lj L? ~iil e-lpil J^>t)j 

o JLa j^Vlaj I j S-^iA-l Si jaL! LS i^«^Jl jA\ ^jip cy j-^ ^rfk ' j* 0 ^ 

CJli~»t< j_jJp 4ji£j> U^sj tijli.^jl jJjLij jj^ij ^Jlj jLa J^jj J* - ^JJ-^I 

jj^aJ Jj ijy-^ (_/^ (.e*^- * *— J ^ sJL* jl o ^i?! (_j^l Si oLp 

ol ^>ts»dl »JLa |>Uap jU ijjJJl j' -*■*->.$ j^l Si L^ajL?si«j ^xJl j^ill SiLji? 

5jil«Jl Si jiJl £^1(3^ j*^ ^sfj**H ° A j -4 ^ o' LAiL*^ S^^-iJ ^1 1 ju^?L./i>->-l 

0^-1 jlS" 4~Ji> jU ^jj jl J\ L? U dilij (.(juiJi l5 1p Lf ii j£j -dLS Vf\j 
j^kdl SUi y>-\ ^li yoj ti jL~^ jl j^J jLiJ Uajl |>IS t<uLwi lS 1p j (62) j^IaJl Slpi 
L? «JajJl J^j^JU S-^aii-l Si jaL! ^^oJajJl J^~gJl '•^J^' ^**ti (j^Jj6 '"^ 

J^jiJ i«j>U- Jjy Lib 1 9 94, Si-. ^ tl j~>-lj (63) ^jJJ-I jbji £<1jj^1 %jj^J 
^lii-i l tSjL^iJl .SJ^^a Si's-ij ^1 Jj-^s ^Jl Jjj-I 3^ SiiSvi O ^>sj *\ j>-\ I ^iLSsjU 

(64) .alJiii S*<ji ^ ( _ r ii Sjjjii-I Si jDl : jl jjjiJl 

.Si ^i 

cijJJl^j j^L^uJlj 4~) jiA-l Si jJLU <u^b«J^lj <u^JajJl (jCLiJl (ju 4jLlJI jl 
jji j^is L .>J Ji tS^LdJl SysaSLa C-il^ oliSl^Jl oJL* jL JjIaJI *lpi^!l 
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j> Jfcji i Js 1 (Australopithecus Aferensis) ^J^JM i j\ ^ 



"V 



i 



Jtfj.^jiCAL 288-1 ^j) 
I j~£J ilyk 5 j jkJI 5l*a JJ>U 



(AL 333-105) fSj S U 




.ijjiA-l Si jiJl -Uj iojUJl >_.../a,"..i jLJ^II l^J ^yU (.jjh'H J~^dl Jala^sil t<bl 

L-wai^a jL»$l ^l ( t y^jL»^iJU Si SjLp («* ^0 ^>;>>^r' ° A Cj* 

(Homo Habilis). £j\ ji^l |>I.L*£~»1 jiUJl jLJ^II S 
^S"l 4j<~- oli io^t^u jj^j ol jiMl |>IjAi^I jits jLJl <ol o y£~p j.JJl JjJjLI 

jl J^-f j»J j-«J ■ < L .. t . 4 -lj AjjStl^A Olji^fl ^ljb>sl»ulj 4 i .,!-?" a ialJL 'J-^J wL...J 

( _ J ip I-U^pI jjjJLUl t _^»j^ J i JJ J^'^ ^j*^ i^' jJl IJla 

2 i 2 1 ^jip SjiLaJl ijjii-l Si jiJl 5jj erf- jl i_» >u tHomo habilis 

(ju S jyS jLLa cAiufi iillA '^i ^Australopithecus habilis ^\ h « U jAj tolj 
- jLJ^fl IJLa |«-«>2> i| . ijjii-l Si ja!L SU— il Si ja!I j ol ji^ll |>ljl>fcL»ul j^^Ip jiUJl jLJ^fl 
JiL^JL <u-i hfr J^j* j tS j~fit£ J^j' J ~*-?,J~^\ j^' 

|JL>- 4^jLw) ^LLJl aSs* i>j jyJUJ iJji—^D SJLxj) "Uaji ^U<?lj 4j_b I jl L*5" .Si jJLU 

*>Ui Jbu 3 ^ 6 0 0 ^JUl 4^>w^- i*^. Ja^. ji« jl Ui" jJl Si jJL Av?Ui-l vilkJ 
i^JJl tOl ji'ifl |>l-L>s^l j^^Ip jitaJl jLJ^fl jU JjiJl jjS^f t jU<al>-Uj .by <Uj5" i2j2>- 
Ails' Jia ^Jlla Si ^aJI ^ cUJb>fca lp J^Jl Slpi <uJii 

l? Ip jiLSJl jLJ^I jl LUi ij^l olji«Jl c-jj^-l ^1 ki)_p*Jl o^^J?! Jij 
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a 1 

ibjfc S jui Sl*a ^jpjl 

jjUJI jUJ^I Homo habilis 
^kuJ (ol^iVI ^Ijm^i ^^U 

1986 fU^id-lj^-lfiiS'l I 
.^1 IJU OH 62 Ull- j I 

i »»«sll si* *l j>-l Cj jifi>\ Jtfl 
iiSl f b<ta-l JLp jaUlloUtfl If 

%» J&}\ Ji» LIS i^)U j*^S r , 
.5a yill £l jii 




✓4 " * f 



OH 7 Homo habilis 5 >«cll Ol 
. jAilU ay ,y IS3I IJL» j -gjiA 



If 1 *: j 



OH 62 S ^^t^tdl S^>wj>- OJ-j Ji j ij^ii-l Si jJill ^p t_ib>*j ^( ol jiMl |>IjAl^<I 

U^l; £^l!l IJL* jl OjI j *-I U^JLp ^^ip jlilll L5 oia*jl Lg-^?* J 

o~w ^ ja i^jj^^l L>- jjj jij^] Slip Ljj ^1 ^1 iJL^aidl JJUtdl cJi -b j 
jlS" Jj tULJl ol jiVl ^lJL>ii«.l jJLp jiUJl jl~$1 ^j^-w-j L jl 1 9 9 4 Si- ^ 

( _ j 1p jiUJl jLJ^fl j tij^ii-l Si jL-l j^^Ip IgJ ^l ^1 JJUtJL J»*ai j .b _y> 

l^yL la Q ...>.— Oj t^jJl jJUJLJI jLj^llj tialiiJl < . .,r^T* a jL^llj (.ol^i^l |»l.b>sl— I 

jl ^1 Ojl—I jll— "ill jjiaj S«l>j ^1 OJJJl— I L ^xJl JJLstJl jl 

dib L>lj tSJLjiMl ijjiJl i?lcl jj^aJ ^l jL^-xj ^j-JLjLaj^o ja j f j*~^\Ljjl\ jl** ^(1 
( _ r jjj j^JLc U-f'l ^1 o jLil JJsi jXLJl jLJ^II j S^LaJl i_~^i« jL~$L S^li-I 

< 65 > .^Uil jLJ>U SOSUJI SjJl 

jLJ>U SJU-UJl jiVl ^a Si^^l ijSljJl oI^aJJ jjUil J-UJI JLp Si^l 
L5 ~lf J.JUI jLJ^II ol j£ o-«Jb>-l jS j . jjl ^jip JsUJ-l jp 5J jj~A\ j i jill j 
tdJUi j .aU^I L^i» ^JUI i jill i^>Ui-l dJUU ^ l^ U^bJ-l i»UJl 

jiUJl jLJ^I oLp dUJl^ j <.i->Jrl Si J£J 5JL>-lajl ji^l ol JJJ- ^b; o^l^- 

Ji" LglU jdl ol jiVl fUfcU 
c ^ar." jLJ^AJ 5JL>-IjJI ji^ll ol J-^^ J^*-; j^' ^>a! 

(66) .^l jLjJ ol iLSUrf UgJl J^U«JI OJI JLa* tialdJl 
(jcuLft ijc^cj ^Uii—'ill IJLa j ji\ j3j 
j& ol jiS(1 |»Ijl^i-.I (JLp jiUJl jLJ^I LgJl jUil ol >^»d.l jl -1 

.ij^i-l Si jiJl SjSjU? ^I OjI^ Jj 1 jLJ^II isjU? ^I ^Sl ^Jl 
obsKJl bt^- UlS" o^l Si ^2ll j ol ji^l ^lJL>ii«.l jiUJl jLJ^I jl -2 
SjI l^J O— -J j Si jjiJl J^~gJ J^^ 1 d^fr. i^'^iJ t ^"~ a *r~f j?*^ *!r ' 

. jLJ^L jlS" gyj ^1 ja 5S^p 
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^ l5 1p J-Lbl ^jJl j»— (Homo Rudolfensis) i^Jiijijj jLJl jl 
^ iaSLUl ^"ill ^^-ii jlisl Jij 1 9 7 2. 4X~« LgiLi^l «J S 

^ S ^>s^sd,l *l_)>-l ( _ 5 1p '— t — ^ J ./T^"-^ °-^* j' _/jsll 

i j?** ^\ (_5<i-^j M ^l »JLa jL> cj\ j^xs>tA\ «-L»1p « h« <i jIjj .Lu-S - ^ c^jijj 
.ol jaMl |>I-L>b1-I l? ILp jilS jLJl yfr j*> c_aJ jj jj jLJU ( _ f «~J.I ( _ S J~I jSLSsJl jl Jj 
L$~Lp jlisl ^1) io^wJ^I tol ^^s^tdl c_A>tifTI ^JUl t ( _ 5 SsJ i jLiij j2j 

£>jLT ^a tJLiiS'l ^Japl UgJl ^ j^jJL Y , A £JL. U jl jL5 j KNM-ER 1470 ^1 
J*~- cJlS" ^JL!1 tjSl^Jl IJLa jli t Lj SUj Lai .^wLS" IjLtl L$J jl JLp j 

Si jjjill 3JLU-I t jLj^ll •«>- J Jla 4£>- J jLS" dJJi £a J ^^ii-l J jJiJl Jla S j ^P *^*>y*>- 

KNM-ER 1470 3^>wJ^I j jl ^aj\ t»j~^ai a Jj<j t ( j£J j . jLJ^II j ^^jM i ^a!I jy 

~*-a J^aJ SsjtJi <LJjJ| 0 , >^sl1 iillpl ^jip ^^i? La I jj£ ^JUl J jLj^ll <u r i!l 
jj^Sj ^Jl _)>-jl . -L»P i^)JL>- JJ j^S\J jl (j^-<J>l j-* tfjJl *l ti»^iMJ^I s-l^-M 
LgjLiS" ^yJl 5a;aJ-I oJla tjL«J^(l <t>-j Jj>- oL-Iji cSj 5 ? - ' ^ ' '^^Jji 

:^J^aj 1 1 9 9 2 Sl~- ijj—U-l SLfUsil SApL~c 
^ i^^i-l JLp *>- ^Jl y Sy> Jj^ "KNM-ER 1470" 2U?mjI-I «-Lj JLpI U-Up 
tj,j.,i^«ll jL^j^U 4Jrh...ll a jJL> Oj^i ^* ^ dj^i. ^L^j 

^Jl jl M i-UiJl SLJ-I ^ jl o ^^1 Sj^sjj^iiJl oL5%<JL! S ^~>-Ml oLI jjJl 

^ 67 ^ <L> ^iii-l si j^Jl s J>-J [J, ^>-ML> Jj ti ja!I ^a^La <U~iJ ^a^La U jSL) is ^5*la J^~L> 

La (joj ^ ^jjiaJl Ol ^>s^sd,l j^Jlp J*' IJ-A c r «x5'j 

- J^~~; ^ -l^l ,^1 o^Lj j%j ^JJl -i«^«JL-l oJLft ^ ib>- JLaJ) 

j»Jj o ^^i^sJ.1 jl ^1 OjLi! ^jxil ola.i^ll ^ La j^j e^LJ"^! jSj<.<*Jut2l\ j*- 5 ^^" j*-^ 

KNM-ER 1470 S jl US' .5-51-Jl oLs^aJl sJLa S-j^I Si yi\ iijLiJ KNM-ER 1470 

Oli ij^ii-l Si jijl ^a ~i£ JLLa LtLiv? - jLj^U S ^SvJ.1 (_J ^r* - ^' ^iLjJl Jla LgJLta - Jy«^ 

jL%J^!l ^1 S^>-Ldl iJLJ^fl ^iL»jJl oLL^aJl sJLa J^-^j "b! j .Sj ; « .,^11 5-iJl 
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J*— j dlaJl j^^- ^ jl jli j il^J^I j KNM-ER 1470 S^mJL-I dli ^-i" y Js- Ul ^1 

( _ 5 i-l jSl&l IJLa jl ^j15 ^ita jUu t ( _j$LJ ol j>-\ ^JUI jOaJI ^^-ij i«j> M JL-| oJLa l? Ip oLI 
jLJlj ol ji^l aIjl»s1-»I ^^Lp jiUJl jL~$l Jia ij-~Jl £j y>*i\ 2*i "^1 

li I jUJj 

jLJ^IIj ij^ii-l SijiJl (ju iJL&l ol&U- Lfri-/? Lg-f- 1 ^ j*J (_j^l tc-dJjijj jLJl jl 
«JLa jli t|»_«Jl (j^i>-LJl J^a JbJbJl J51 l^J . jLji-l ±~>J j*0 {jA l> j~i> tialajl .,rt"a 

jl ij^sjj-idl Lg-^l jl il ^^a^A-l i ^aJI SJLJLa ^ tal yl .UJ iJ-l oIjI£JI 

.Sj ^1 ^1^1 U^J Jic Lg^a ^S" 

* * 

ol ^>si>fcdl tSi ^l^»l le^j If^a ^^aj ^1 toUSlSsJl sJLa 'j 

jjJl loJUu to j XoUil u^U 

jLJ^fl ^1 ^j'i! t ^L>-ljJl jjiaJl tjjialJl SlpjJ c_~^«j<JI Jala^sil ^ ijj U ...~ > - j 

oU,y\j p>J&\ JiUJl jLJ^I -J ciaUJl ^ jLJ^I i^LiSfl Jl 

^aj ^j-^a«Jl jLJ^II I j^lj t(Cro-Magnon) ^^Uj ^1 jLJ^I <uJL t^lJjJJLJl 
Sjj-Sj ^U^-l -^1 _^Jl la ola : . ' .. /i" . l l oJ^ jli 

.iJlJj j-~Jl £l ^jl j^l 4a^> <Ul jlij ^JJl tialaJl jl—$l M jl jXii 

^jJl jL~>^!l Homo erectus ^Ha<^> jli t(erect) i^.... /i . " . ' . a <ui5" L^i 
iiv? SiL^L <uajL« jp jLJ^!l IJLa ^l jjiaJl Slco jia-^>l Ji j .ialaJl L- w al^a 
jr gJi!l ialal^U ialaJl t_.^3."J.a jLJ^AJ i>-ldl ol ^^s^sdl jl dUi ^Ua^Ml 
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{JJtsrftfiej 1 9 75 Uyl 
ii.UJ! ty^q&i jLJ>U UU 'u^J 
1»»*»JM ,_5 j^JI i^ji-l j^JaS US' 
^^•AJI Jlj U KNM-ER 3 73 3 
.U> ja.y»j 

ol yyvU *'." > -">' > *'H .II j[ 



jt-J^I! Homo erectus S jL*> ( ^i«J 

J^a i ^ l^w 

*-i</u |t^i o' '-^ '-'"■<^H 



oJU SijLdl iaUJI (_.,./!",» jLw^ll i ? .,,„ „,ll IJIaj ta ^i-^UjL IS j j-~JI 
^2Jj .3^ 1 100j 900 ^jljSJ Sl*a ja J^ibpw ojip-L J/u»- tf JUI 



oUjuj ol i.; sfll jj» ..rti j_jJas)l 



^ ^l (UtS'jjJ Jit ji) KNM-WT 15000 i*i*JM •»» 

Ui* jjioJI |>l hj^i hj**" J*^ J Ji £5" J*' t*^* 'kr'i ^O**" f***' V^"' 
l*j**<L)lJl2i ^ Sjwtfll >JU Jp c-i^ i^JI ^j^l Cr° •oftjp* 

180 *i jb jtS" 4^m» 1 2 • _^»* Jit JI ^«£J Uil ijJL» 1 , 6 

Jb-f JSCtf t^tojJJUl cr^- 1 J* 12 ^ " j 8 ?^ 1 4jL * J • aa *U u ^Vi* £** B l 
jJU ja f J jlei\ |JUII ti^j . tfJ ^JI jjkJI :Uw JtJ ^11 J* jj SJaVI jjiol 

^w- J US' i»l ^"Jll Ja»- JL* J>Lju ^jUI OjsJ^-l 2 J 1 *^' J 1 * «M Uii 

^JJI 1 jaJI ^ J\JU-I jyJUl >_il jtl ^> US' U*l jx» j\S Ail ^tl 

.aJU-sJiis'j-.i tf i 



... J ^luS J ;U* i /»l fc ,.Ua}l yL)l olS" 
jik, ^JLJI- jjJI oi 1 9 9 8 j* jl> 1 4 ^ ! jaUaJI jujJM jJUJI ^cj^ti^ jLj-VI UJL; 
t yJI *V>* j .Jfcu* UJi 7 0 0 Jb. Ss-^UI ^ ^ jU I jjlS" -U5JI i_,„>»7i. ^LjVI p-l (Kfcl* 

L -walla jLJ^II (_^<>-<~j j, j .. /a . «J l jLJ^J LS oJa«Jl J^^Jl 0^ (3 if' -Olj 

(_£ jj ix^Jl ia~» yu*! t _ s ^j1 1( 3 j»— » 1100-900) <o»j>t^>- ^ <ol 
Jbia) <LoUiJl jL~J")U <u««pw«i-l 4.0..JI 1 j~<5j |*-^-^ ^ j»JL*Jl ^ iji^ 

jp -Sjjj^iJU- «Jj i»^w>ji-l i«^< cJ\j>*$c>- s i\ jl Silp LfeJ-* Jjiil JjULA-I J^aj 
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(.LgJ OJLai ,j~^rl J/ 4 j^P^* j/"" i_r*^ jL"»*! 0*^ ■^■fe^ ib>ipMl j^-j* 

j^ijJl |«J <uiap 4JI i«-i~*sl <U^t*i>- J^a ^ US' j*a jl^ SjL>- jL»Jl jl ^ 

^1 jLoIij (jUjJalll ijuLft jl ^jlp Jj'ifi <ul i J>- J jji <U^wJ^I J^a jlial _Uj ^^ip L§~Lp 

^ 1^~Ip ^ip iaLaJl jLJ^fl Cj\ o-la>- tiw~-Jl IJI^J • L y^~l jjjl^Jl i_r~^ 

S » j* jip ^1 (Turkana Boy) j\ Narikotome homo erectus 

J jl^ o y*s- ^ja j£s- iJliJl ^ ^"iViJ S ^>ts»dl jl ^s- jlS"IxJI |*J Jij . L-^ - ^ UISj^j 
J^LgJU ^li-l jajJI c-.jS' jijl ^Jj 18 3 ^1 iiftl J.I ^ ^ 

j»Jlp jlS i-L^Jl IJLa ^ J ■ j,j../L«Jl jLj^fl ^ ^Lla jp c-iib^sJ S ^>s^si»JJ L5 *ia*Jl 

jiu j~*iJl L jip ^ ^j^Ij ^*JIp> ^1 Sj-Ui ^ dLi> <o1 ^£31 j jMl ^f*i_jAi\ ol >>«^il 
i<^>wj>el! i~JLj <72) ^j-^nJl jLJ^AJ L ^oii«Jl J^~g-!l in>j » ^r^^^l ^■tA"-!! J^~gJl 
J-*aiJl ^ ^ j (73) jJJLJI jL-$1 i»^>«^>Bj j^j L< -u-il UgJl : j jts 

.^j^aJl jLJ^I ^U^-l Jb-i ^UjJJLJl jLJ^I Juu t^SlI 
oli'5\i>-Ml jl oiLLa (_jJil tjjlaJl SIpj JL>-I j.jJl <- L ^^) ^j^-ij 

^1 oli'ib>- , ^l j^l L>- j^i> j j£\ c— J oli^-^l oJL* j .dUi j 

ji ^iJl ^rfr^iJ .^j^oi\ jLj^U iL^aiill iil j*i-l ^U^-^d iju |> ^Jl LaI j 
(74) .j^Jrll jy» l^>- iljji? Ol jlaJ ^ym.Jl Lg-vi*j j^P Lil oUUji-l J../ta,'." LjJ^P 
<bd^a A^xjjJiS Ot-ulji C-^i^j ^5" <UwL>- J^a jjJj'if ^LjUj jj^ij ^Jl ^ ^>-l Jjj 
^LJl e-'bf jA (ju j.ilp <bLij i Ja*-^( J O ^Jl J_)>- jl£~"J jA^X^ l I i_J jjti 

j^L?-^!! oJLa jl ^ jJj'if <Ul J-^? ^ ^JJl ^b^-Ml j .iaUJl t_..^3.r.a jLJ^II j 
i^j-^kJI jLJ^fl ^\ JiUJl jLJ^fl j^j iib^a ^U^-l ji\ ^ »J^«J.I 
j^j^L-Ml jlial ijjjcil olpj^>sil (ju Si^>-^ll 5jt-Li!l oli , ib>- , i(l J^abJ Ujlp 
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(_^! (_j«-~-> — 4* *— *J — ' I jL«J^II J^a 4A. t . " ^il C-'L ' .. « Jl oJLa jl «• ^il 

(75) .^j^ajJl jl»J^!l ^1 ( _ r J-jL« j^i jA 

y\j <L> ^iiA-l Si jiJl '. L gf>j _jjjL~~JI IJLa ^ si Jei\ ^1 ^jl ijuj jjJaJl ^jjU.^ ^ 

I j Ji JjI jMI j-~JI jl 1-^* .(*— aJ ji jj jL— »lj ol jJ^fl |>l-L?fcL»ul j^^Ip jilaJl jLJ 

^i>jl JJ'ili .!>■ jl j£jC "^j tj.j^kj ^jjU ^.1 jji JJ^' ( _ s 1pj ab*i ol ^^^sdl J^~x ^ 

.1 yte- OS ^1 ^ dUi 

ij~^7 J^J t<uta)l >- 1 ;<t" « jL~i^(l Ijjj^aj jl SlpjJl JjLs*; tdDJU i^Jjj .jjJaJl 

kj, — j jJl (3 ^IJ^s^Ijj 5«>-U -ij j-aJl ^^^-f <u~* j> j^i«-ijj iuLaJl 

JJs Sb>«i O j^i? j-«~Jl jj-a J^ 5 ?- 4 'J^* j*-* (Neanderthals) j^JljjXLJl 
s-jJ^j (^lji<^!l Jjjb j& fj (j-li^-l LgjU-i^.1 «J jl) oii>-lj Ujjjl (-ill 

jl ^j^2*Jl jU»J^!l ijyj a -^p - jJl (3 O^J .4^>u > oJl 3 5 Jlla j^Jj 

^,gTo - >■ ■*)->- j ^yl ^ ^JajJ l i^-^j* 
jij ^Jl S2«2»-l o-Lgj t^ijju ^»Ji-l il^jj tLj^ij L ^'jv j^JUjXLjJl 

"i! |^l L ^ip JJJ oliLi^Ml j t^ljb £jj ^JS' *A jaJjL jl S-Lij j^IaJl slpi 

j^jjg JtJ>l oLaiJl frUJjJl Jj>-\ Jij ^Jl ^jLiJl ^gis ^ji jL~il ,^1 ( jp ^jak^u 
l^jjL U ( j^j <Uwb>- J^a Ol ^ps^ntdl |»Jlp t^jl^ijl dJjj! ^J^* J*l IJlA 

LUjj ^UjJjLJl jLJ^U L? oJajJl J^^Jl IjLL (ju ijL^iiJl oUjLail o ^^i?! J-aJ 
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ij "4/^ t? 1 ("^ t?J-^' L? «ia*Jl J^JI 

jl ^^Ip tlsli J5wj JJ^j jJJLJl jLJ^II ^j-iJ 

^UjXLJl j^i-l Up j^iUajj jl~$1 V^'^^l JU:aai3J<ai) 

CJBj (Homo sapiens neandertalensis). JSUJl jl~J>U 

jtf ^JUI tf ^Jl oLJ>l 

C c r y^ - jJj^LA t^l^l JiUJl C)Lj)f^ 

^j^kJI jLJ^II JJ5 S jia>- ^-1 (Homo Sapiens Archaic) < Jl5L«J1 jLJ^fl Jju 

l>* s^J^iJ j~£Jl j^kJl Slpi dilf tj&j .jjhdS ^LseJl Jak?«il ^ 

jLJ^fl JJu * frlia tU<ajl ilLft j^JU^I jl^Jl jt-^Jj .jli*^ LJI ^ u^U^^I 
.^LL5 t^i«-^ io^>e^>- j ^1 JjU (^^JLl^ dJi j 4-aJ£ SjjL <w*>-I tJiUJl 

^■jij .|»jAaJI ^JlSLkJI jLJ^(l 4P ^jji t(Homo Heilderbergensis) 
^jy^j>-\ 4jb ^j^LJl ^j^^-I J/uiLpto Jyrlh.,i^a ^\JJxZ~»\ ^a 
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^\ ( j .« y .>. V> - jJjJJLa j^JI >JUs£ 4' o ..iVM Ol J>zJ>sZl\ JT~*J • jj^ 3 ^ also ^jj 

> oil Oy^j J~5 -1^ (Cro-Magnon) ^-jLj j jisJl jLJ^M jl ^1 oljjJJiJl j 

lo-S" k'uLiS' *— ■>■! ^p- Lj^a j jLJ^I <u»?w«>- Ja-rf jZj> <3 3 16 0 0 

.<uUJl *._< ..i^T'a jL™i 

41»*w«>- <Uj jl "ill tLjJjjl L ~ J> - jyJU ^y^jlaj ^£Jl jL»J^!l jl ^ jJl 

iJl (jJsUilj LJL^il ^ (j - ^ - '^' (j^*- 1 ~° ^"J-^ - 0^-r~d ^^ ; * > ■J 

^L^l -L>-l jlf ^^Uj^Jl jL~$l jl | j^i«. : .ll t^-iJl IJLa ^1 bbi-lj -^jJI 
^U^-^l jl ^ ^r*-^! ij^-^J^j^l^JUl oliliiS"^! c-Lj Ji j .ic»l2Jl iJLy'ill 
t yJl ^U^-^U ^^wu^fl c^ji^pjj j/j* .11 I g £i c->-jial -b iJUjXLJlj iJ ^jUj ^^Jl 
la ^ j ^1 t _ r JjM L5 Aiwj jl iJU-l LaU ^ J^«2il ^^oi cIJLa ^1 iiL^ILj .|> ^Jl 1*1 y 

.^>silj ^ ^jJ^ju 4^jLwj ol a. jj a ^a^j ^Ul i L^jI Ja>- jJ _b j 

4?t^lj jMl ab— uji La J^«L> 

JS jjiaJl IJL|j ol ^>t?tdl oj^i. o' *— t jL»Tal ^1 i jiJl j^i ^JL>- 

i«^< j i^oJi*.!! J^~gJl -Uj il i j~~Jl J ai ja!I (ju 5JjL» a ^>«i S>- jj tdiii J .^iLiiSl 
Ota^jJl J^a t^LaMl ^1 iL>- s-lisnuL) jl 4 , a iaUL> ( _ s ~iil J>i« j^»-l jjjLvaj ti»^iMJ^I 
1 9 9 4 5^-^ ^j>-\ ^JUI ^-Li-I ci^Jl ^l Ijji Oi j) ei ^l j j^J\ (ju 5SjLflJl ej^jj.! 

l5 Ip jiLSJl jLJ^Ij ^^Jrl i ^aJI |*j ijp- tiJL>-ljJl jiMl ^ jjl _^l ol jy>- 
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<_Ali 26 U S jt\ 
Si jjwo jt^J-U CJlS" ijuill jJlSLJl 

^l^j^ll oJLa (ju SJjIp i^r*-* 1 iJl5val |>J^ aS'^j ^1 oLi^l iiLftj 
l^vixJ o^L-l VgJ? L^cJi; ^ ^1 ^1 jl tiL£^"^1 IJLa Ji«-jj tJiJbiJ.1 

Ji ^^ii-l J jJiJl jlS" BU . j^uJl (j-^aj ^ j -^1 jJl C->iLfr As j/j«;ll 
"ill \1a jl^ lilj te-L^^I |>la^~-l l? Ip jilS jLJl ^1 - j^kdl SUi (^-^ Uy~»— Jj£ 
oJLa jl — »jj j-i^JLi - t<uL2jl i- < a jL»Jl ^11 tojjJU tj^^- jl— j 

iju^< Zjuj\ JLo <L> ^ii-l Si yS\ C~«ilp JJis tjjJaxJl SIpj oljjJJti 



jL*Jl l^Jl ^jIp ^jxJl 5~i-l oLSL^Jl jl J l2s*j ^^>-l <L>-U . c-^a j^^JU 

Jy^ai U-i b>l .C-yia <C~» j^- 4 1 > ^ ^1 1 , 7 ^^1?- C~JiIp Ji ol jiMl |>l-L>sl^<l ^jip jili 
lOl ji^fl |>ljL?s^l j^^Ip jiUJl jLJ^fl I j^Iaj ^^1 <ol JUL i^JUl ttjilijj jL~j|j 
ij* ' — 1 j^*l c^Jijj jLJl jl ,^1 !o j^J-a 2,8 j 2 , 5 (ju o jl jj«il 

J^aj !<J LiLu j^J jl ^JLAj i^JUl Ol JJ^(I |>lj^~ul Lj ip jiLdJl jLj^ll S^u j^«l< 

t|> ^*_)il L^ii~J L j- a jJl j"*^l (j***' (j^j^l 1 — J i«l2Jl L-waila jLJ^fl oLp 

.ol jiS(l (.IJl^I J* jiLSJl jLJ^fl tf i 

bl yl jl j^^Ip Mi^' (Jpj"' >y ^ :< ^^ 52j2i-l oJLa ^Js' j j^!l 

jL-'VlVjl oJl^ S S ^ frLaJl ,-,-»,) JLs <Li ^ii-l Sj jiJl 5jj (ju Lis 
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( Js- L £J !_rij^ j (77) SAaJl ^war-a jLJ^fl *j toljiMl |>1~b*i*<1 l ^ILp jjUJI 
i_ ~ yaiio jLJ^M j ol ji^fl |>I.L>si-l jjIaII jLJ^fl j ^^jLI i jill j^i J£! ol yy>^J> 
oLaJs j^a SJliJl SJLiaJl ^ £jj>- ^LsjjJjl ^ Lg-/i.«- : -l Sjjb^* j_«^> iL£> ioLaJl 

ij ^ y> J\ ( _^- tyjJl (3j^l tJ J i^^" (jJ^r— li J^a 

jLJ^L ifc-^Jl oIjI£J1 ^ C-^^L- iili* lil j^kdl LuL~j J>- liU 
-ol |»l-b*x-l l? Ip jiUJl jL~$l j Si ^1 j SJLy^fl Sj^iA-l »■> yUl- 

(79)! ^J^ 1 • .r* ^ kjj^ Jjt* o'^'iLJl SJ^L- l>\ ^JuS V 

JL>- "b! <u1 -SJli- (_j y tJiUJl jLJ^fl ^1 S»L2j| t_.y3.r.a jL~$1 y> Jj&j LJiP j 
jLJ^fl j S^lSJl c--^3.'~" jL-$1 jl (juj SJil iJligi .Lf^ OJj>tj jl j£s SISU S SjI 

Si- o^[l S jj>- Jj iSi— cdJl 2 7 JJ SLJ-I JlJ ^Js- ^Us jlS |»jJ^JI J^b-M 

< 80) .£~-c_iJl 2 7 U^^UJI 

JSUJ! cp^ 1 

.<u^Lj j^~L< >jA> Li ^yll ^jLt I j-itp -iS tULc ^''jg. • I ^jL? 
i^JUl t^jjiaiJl ^j^iJl Li- ^jj ^JUl j»JIp < - l ^^} (_r*dj^ 0' 7^"-iJL> ^jJL>-j 
j^-L5I 1 9 3 2 Si- ( _ J SU ^ Jl2i -£j-^> _«il 1JL* J^?- olsLisS"ill Jjl ^1 ^ 
^ I m JLjI j « II ^Jl 2 ol j^x^xIa 1 ^^Lf Li^j Lj_jiSo S j~>u Jj>- I 
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■ \j^> (j& tfj-^Jl jLJ^fl j^p c_ib>*j j£> Ja~-j^!l 
3 ^^e-i o-AS oliLi^Ml »JLa jl Lcj . (81) c~^> 

i s* 

.4^>w9 OjL5" 4jIjjJJsj jl UjIj 
<uj^Js JL>-L jl dLi j j^^Lp J-^-l IJL* jl^ U-Up j 
<L»» UL^I ^ L$~Lp j£p S jPxshcIa o il t jL~«Jl ^l 
jl~#1 gijlj jl ^ i^lj iSj^ c_iii^Jl ^1 19 9 5 
^jJLp ^ip -Xij .Ui> jl^ |»^il JiUJl 

jl jp ^ *L >- o^ ^ ^LaJl J^> » j^>sdl 

5ia~»l jj LjL»»l ^ L5j^jIjI idiaXa ^ LJji 

jL-Vl WbwAiM *Up 

JiS « oil SjiUi j tUli ^j^ajJl jLJ^I 

a\s*a i^aill cJaP JU»j . J-aiaJl L? l* C~ 

. J. ; ../3.a.".ll j^a ^j-S" jJJL 1 9 9 7 < JjMl j^LS" ^ jiUajl Lfti-Lp ^ tDiscover 

jl yc- iiliisi»»Ml Si«Jl ils ^JJl ^jl^ ol-lS^m S yy>*&\ » j-* c~e_)pj JJiJ 

^j'^ JL5 -Lai .LJji 

c ** *= *= ** *= t 

Ig*- j jl5" <uLp U j& U l j5sJ j tUlS' jjj JilaJ LgjLLa cjiJl 5jiUi o j^-t |>^p j^5« 
jrflJL^'ljjl ^S^u Lf lp j^i«Jl j^" • • • I j^j^!I jlS" ^ i-»JL .ULc Ij^?Uw 

j^ijJl UJia ^ ^jp j^l Ol j3*l>&» ^& jjZj>1\ ^Jjti itiJjL^ j^Jl ciil ^11 

11 11 1 * ^ 

JlSIaj CUS" La jl j^^fl ^ Lo ^Jjl jl .liJJi ^ ^( j^J J (.Uajl ^ _«la j-P I ja\ L§~lp 

Jia . . . Jia j^^Lp j^i*Jl -l-ij j-*^!l jl • L? ^'U.I ^1 L? «^J ^jl ^-i^jI j-^U-I ^1 <ul 

* ^ 1 

^jip j_«i*Jl -l-^ - LjjtJLa I j^il IJLa .UJji jl jp i-ag'C ^ Jyj^i^J 



j ^> ji 1 Discover iisyt 
800 j^Jlj-iJUl ^Ljyi 
L^M^oa l^i^p (JLe iu» utll 
IJU ^IS" J* : jjkd\ sl*i 

•^lylH?j 
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k** « oJl SSiLi ^1 jl i—«?sj J^L«J1 jLJ^fl ^>jLt jl L? Le 3 ^^s^sdl oJil -LaJ 

jl \jj ji <.^j)i\ hi, > jjrf a I jjLi^Sl jjjiJl j^IaJl e-LoAp (Jlil jl -l*JJ 

{ja -Sjj^IaJl SIjLkJI a j3y£> ^a ijj LL Lai j- -o^f tcal^t* ^1 L £»^j a ^s^J.1 
Ip I ^ib>-l ^_«~Jl ULgJ j .Si- tjill SSiLi JJ -Ls JiLJl jL~$l oj&> jl ^ _/jjll 
IJLa ^1 k*3y<*>- 1 j^i> j (Homo antecessor) >_gl,Jl jLJ^II j»-— I <uLp I jaUsI LJL>- 

■ l_i yLsdll l 

.JL-.(_i]j 8 00 JJ L5 ^- JSUll jL^la^jC-^^loliLi^l ^^i&l iiL* 
oLlj.^JI JjI jl <u!p ^ i^JUl ( _ 5 £J ^^j^J oLiiSl ^a oliLi^fl bJLa ^Jt^-j Ji»£ j 
l^j^I oLaJs ^ SJliJl SJLlaJl JjJ^slJUj tSJiladl bJLa ^yii ^a jjJ jl SSh'a ^a 

jLJ^I j ol jiS(l aIO^iJ JLp jiLaJl jLJ^I j ^j^r\ sjti\^\J\ jl <Jl1^\ (Bed II) 
a jiaJl ^a l ji^ r o S cJlS" ioLSJl 

L§~~aJ SaJaJl ^a ^^SU aJLp ^^ip ^JUl s-LJl 
Lf lp ( _ 5 SsJ ^,ip tSJLkJl oJLa ^ai .(SJUJl SjLkJl) 
^ tyiL«Jl j*& ^_JLi-l Jiwj -tsT^ 
Jl_)j M jjJl t^LJl IJLa jl ^ ti»JlsL| IJLa 
jLf La tLaj^il j^i «-l_)^l ^jir^a* 1 ^ ^Jb»tL«j 
t*j (j^j IJiUJl jLJ^II AjLj |>^aj jl Jlp-V 
i jj£> jl -b "^i t L5 SsJ aJI J**? 11 Laijj 
ii^l «|JL>«1-.| ^ jiUJl jLJ^flj t^^-l 

jUJ^llj tiaUjI fc_ ^ yaSLa jUJ^llj tOlj II, 

j^ 1 , 7 JJ Lv« Ij-iU OS t tf ^ya*JI ^i^i^i^jirjaj 
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jL~#1 jl ^Itf ^1 j^kdl Sj^JaJ JJsu> jl -b ^( J^l IJLa jl ^a dLi »b>-^ ^1 j 



1 , 7 JJ U ^j-^Jl jL~#l Jj^?I -J*iJL>- ^ j>-^\ oliLijS'Ml ^Juu ^- y 
1 9 7 7 ( _ 5 £J j^jLj Lg~U Cj j& j&\ f\Ssi*i\ jL?l oJLa j»-a1 j .i^ 

|»l-Ls^ll jUI c-ib?«j j£s j»J jtfMl sJLa jl dJJi p-fc'ill j ti— j^JU 3 , 6 La y*s- 

s-UJLp j^j iJip -Jukj L~s- j^^LJ LgJlp o ^1 ^I^SMl jtfl -U>j 

.iLil^a ^hl)l 0*L>-j tC-jlj Oj-**'^*,^ OJ^ J^~°' {j* jCJjg I L»i- ^jj ^ijl ^JLJI 

l^yL Lo C-jIj i— iS" JjJ 

«_jl?l j«i .L?-l jU j C-S" y L$jl jij ij.j-^ajJl jL~$l 

LglJ h La Jjp 0 y*£- {jA jJl ,Ji Jjii? Jj~« J LjjjiJLS' 
^h*...^ tliL* L" jl ^a ^_~>c™vJ 

(84) I^UJ^ ; ^ ^LiJl 

^jJLw 4*aL>- j^i) jijjj ^r-i^l t^ 3 ^ o' 

jJLv?l jl ji\ <-^>y ^J^Jl j! 

't/'Jj ^r-y j- 4 cr 1 ^; ^f*^ ^ t^ 3 ^* 1 

. . .^liJl ^fi^l iL»to j ^J*c~fi jj^Jl ^JLoJl ^-vl jl Lo^ - 
L§~U Uiia ^ j^!l ^jip |>JlJl ^jU?I 

oUI ^J-l jLSwl ^a IJLa (jy'K cJl j . jl—$1 ^jLv? I 




(85) 



^1 



U jaP ^ dJi « j 
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^\ iSUAS alSUtl 5 jP*i O'lUaj Ctjgt j>-\ Jli. 

i_a..tj5'l Jlj. JJU jUJl) <^j-*a* oUJ)( Si-. 
^ (AL 666-1 tf >. jJI jti ^JL ^ywil) dUJI IJU 

,>» :Ufe<lsS' ^» jl*ab Oj— <>r ...U>- 
.(169 j^*UUI 



jLJl) jLJl ^1 Jil jUI tdAJi ^ja j£\ Jj t jLJl ^l-lil jUI L\a./> J~2j jl 

:*AJIS jtfsfl ^Jdl JjU" J-Ij ^ oSj .( JiU 
Ll^Lill oLwJl JS 1 (ju . ..(^^j^jL- ja)JjIp jbJl |>l.bU jU^fl oJLa j yu 
jLJ^I aIjiSI 

.Lb. 0H iLf> ■V 1 ^ 1 ^ 

jbJ^ 

f-UJLp |>IS j J oLiituJJ Ij^" ^ ^ Ji^i jtfl ciS ^il IJL* J*>- JiJ 
jl^ <bM t_aS jaJU ^^yi^ o'if jl^tf jjiaJl jU<a!l j^a LA- ^iJl _jJL!l 

3 , 6 JJ ^ j^l Lf -ic jl^ Uj-^a* ULJl jl S2j2s- IjL«j jl « ^_jwJI j^ 

jUI jl jjiaxJl Slpi j ji il ijjLj ^>> »i x ll IJLa IJj ^o L' .. « ..- j l s J^>-j j^L 
Ijt^Jjjiaj ^ ijj L-~~?*i t^jj^ii-l i jiJl oLsJUta J^a jl «s *i j^ sJlA ^IjLjMI 

^ jiLaJl 4JL\a ^ JjLj J—Ij J •< j^- 4 3 , 6 JJs JiL* jLJl J^>-Ji jl J-^sl-J 

l^yUL 1 9 9 0 

^S^il^LLU ^Ij j^ia 3 , 5 j^jJI SiJUl ^iJi^l jlil J^»j>sil ^ 
LjjLw y> ^\ y^ij .*\1>- J**~> tsj* 2 * jL-i^f SiL*il |>l-L5^!l jUI ^ ^j'b! 4.ak'.r C 
^ jij ib> S j^S Jil ijy-LaJl 5-5Lt oUI ^4;^- OjI^ j-~JIj ^fcr~" S2]ala oLlS" jl 
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ilyl ay ^1 i LgJl -SJ j4~~>- l-L>- SxJiS C |>lJil jLtl jl Lsj y<-« 

jU^II oJLa jl j£\ ^yll jj Jh./ia jp*13 j^>J<Jl SlSw— L^ww (j^Jj . ..^JL-Til ll.nl>- 

<87) (A. Afarensis ^ ^1 ji) Jj ■> 

3 , 6 La j*s- jl j1a> ^1 sJLa j»lJi^!l jUI j^£> jl j^<J>l j£ tjLya^-Lij 
Ji ^iJi^l jUI jL iLkpMl ^1 Ui i^JJl J^>- ji\ ^.-^Jl jLS" j -^j^r i y\ i^sU- Si- j_«JLa 
Lgj ^^ip ^1 Si— j^~La 3 , 6 j^>jJI SaJLJI SJLS" jS\ SlJaJl ja ^j^- i j c-iUsi 
jl jjSUIl j-J j-iJl jl ^1 ^1 lJ 1p i y ^1 jU^fl Ji j i^lJi^l jUI jJLp 

:li*j ILgie Li> j Jj . . .Sj^JUJl oliLij^'Ml S-J ^ jt-g^Jai jj*ilJj j^lidl 
JS 1 jl jUj»! ^» ,^1 ^Jaill ij&u ^^o^l Lelii Lgie ^JijJl ^ Sj^Jaj LjjJ 

.L^l jS-\ iaJjL Sj^Jaill ^ jUj ^1 SJjJjLI oLLiiSsil 
jjp Li> j sLJ-l JJs ^Js- La)L«jI j*j SJJip ^ Jj tLip j^IaJl Sj^Jaj Jju ^ 1 jL*al>-Lij 

.^1 uiii 

*i Cj\ jsyi i^Lj t j^!l J*>- oUjUj ^yjJl Ol ^pts*dl !^y^ ^Jalil t_ j 

jjhs SjI jj jUajl ^1 ol ^«jiJl sJL* i^" 5 ^ J '* a j^' J jLJ^II (ju S-^sjj^iJl Sa.,i-?ll ^ Lgi^Vpl 
^i»ij ^1 ^ ^r*-"^! oUI _4;J-I iili* j .^1 J\ ^ Lgj-ULLa M ^1 ^Jl 

S-jjJl Jla OUI j-i- ( _jl~^ il ijjCjdlsLl L ^Ap Lgj^S J «-LjI SS" ^J-l j^^lp Si jjj>ta SjJjjj 

Jy^aJ jl -^\ia- i Ui>) jL>-l ^ LgJl L>tL> L$i£J j tSLjJaJl oJLgj ii ye* jl Si jiJl j 
|>La^(l ^1 S ; .^ii«Jl LgJLf La J-i U Silp il ta^^ai S ^laJ "ifl L^j |> ^ M j (j»L*i? j-U^a ^1 

Slpi Lo^ |>l Jil ^jl ^^Ip Si jJill S«~la j^a (juiJi l5 1p L5 ~til J_4iaj J** t jil Lu~?- 
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jl j£s ^ j ii±jJl?*j (juiJlSJl Lj ip j^k; jl kl) ^xJl O Jii .M ^iaJL 

jiijlj ii^ptj jl jL-T_H ^a^~> •(jy-ii ( _ 5 Ap jLJ^I i^La La£"l j £j~»l j J^— I »■> j^Jl 
^lai»^ "_t <ol L-f (.^.j^Lo^ill Jia ^ j^l j^^jIp jh&u jl jji S ^r?-* 1 ^\ » j-* 
t-uaJi L ^ip Lr tx jLJ^I jl Lf i j^SUJl ^^ip Jj . J^iJl Jia 4pU1 ^ I ^ jJL^ 1 2 5 4Pj~j 
^l ^j"^l j£\ JLp-I jLJ^II Jj»j t^-^Jl jj-iJ j • ^k>' ip^^-j ^ ^^Ip ^^p^i 4^ 
U t j^kdl ^L^ki <jkd Lai jj -^r^l (j* ^LsjJl j ^l y k^Jail ^ ^L»j>sil 
\jjj3aij jl j-~JL U^p- jl_C Jj ^(juiJiJl j^^Ip LS -iII »i ja!I jjks jl j^sil _y o& 

! ^jjI j^^Ip L ^<±i ^1 oLjL5sJI ^ I ^pwaJ 
^ Oy-^ L5 *iil jl ^ ^j^kdl e-Uj^l o >>-l <3jLa J-^j 
ijiaj ^Lul J>Swj ^.jJl) ^ij^-Jl IJL* > UaTj SI .SJjjljJL (j^Ui-l ^yjujjdl jjiaill 

^jl ^illj ljy-ii (_y~i.il lju J" 4 i J^?"J (*L2jJ jlj «• J~il!l jl Cjjh'll 

^•^Ji j' OJ-^J v^" JtfJj i^j^^O"' Wf - J^ JiJ J^^' ^Ual^>l -Lai ttiJJi ^aj .^Ijil 
C-~J ii" ^l ij-til » JLa Jiajl-1996 i^-^sl ^l ^JJI ^^-U-l <i-*Jl Sk-I ^j- 

jl ialijl L-~^aIld ^yi-| JpliCJl jl tal I^jJjl ^bil— Ml ^1 jji~a j Jm^s JJ -LSj .i^Corf 

tju Ji»- J i^la iiliA jj£j jl jj^oll j*s- SI (88) L|i_T 5*jjMI Ail ^Jsl ^^Ip 
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La il J^ysJLS < _ 5 ~iJ»l i yiJl j jLj^ll iltLgJl S _^>«iJl j-*a^Sj M j 

jS- ^1 tj>^isJl ^s- S jJ^Jlj t^LajJl : Jia _^~~£> >«L^>tJ oIp j-^> 

?I»-a«-I y I jXai lili -2 
^s^^JsJl sJLa oj^S I ^pt-^l lili -3 

3JLL-MI oJLgJ 4j.Uu.jl 5j^>-MI JjJj 
iL? j ybs jl jji jjU J5wj 2Jj~-*if I i«jl5 jjiaj jl jj^fj !-Uj |»JL*j M j^paJ -4 
.LI jj>-\ ^ ^iSlj SJ^sdJ S£Lil «-L«Ip ^^-^l j^^jj 

jSj C^JL^aiil oL-ljjJl J^a j~^Jl ^5 ^pt?tdl J?u« jLa (J-'J 5 ^l J^-~ij 

olpi ^a jLa^Sjj jl Lfj .^jLJl jb^a ^ 4jLaL^»ul ^^Jaj ijjj c_JiJ ^SUapU AS j£j 

.SJUjCU olia>- , 5ta i ^^t- 4 ^J"^ J^*" *^L<LJl*j jLxpI -jil- tjjJaJl 

jL~$l jjlaj 4' t \ Cj\ j?xi>tZ\.\ ^JtP £j ^>«Jl f-\ ^>-l J^a (jU~u JjtJ tdDi £aj 

. iSJLl-l ^ £^Jl I j-* J^a SlSlp a j3y**> i .^fj ^ JLoj ^l J-*? 

|>15 JL&9 sjU^IL j»— «l> (spectrum of science) ^> ^JLaJLJ LsJs U<ajl jLa j ^9 j JLaJ 
. jj* U ^~pI ^l diL) ^\ 5~<Jp La ^pI ^l j» jLJl -LX |> jUl c-i-I? J^-^j 
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- <LJbJl iL^aJl libcjl |>jJ-«Jl j£\ o^sU aJill y >>-Ml *-i ^laJl 

^ILp IjilS UL>-I j^«j<Jl j^al' dj^i. tj^ij^JJ 4...„ ' JL L£^a fl (_s~" ^ 

(90) i^aSUia *L*il S-U> Jj, > .,!-?* 

jlfrl i_^L^>- lJ JLp (.jt-jli^Iaj sL>- Lj ip *lJL^J j»JbJ^>- (_5jL^aS jjJJLj I jit liU, ?S J .JL«Jl 

Ji jLJ^II jl iSJsi-l dib j . j^IaJl jP « ^ \^l^>-\ ja 

jj^>jj iilil iLAii\ j 2lL~1\ |^Ui>l jL~p^!I UJU-I lil tdili j .4111 
. SIpjJ 4...w ' JL j j~5^ U jg^" (jli^-l <4i«-£ 
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rail 

.j^IaJl 5jjiaj J-^J ol ^"s^tdl J^i**- jl lA? i_jLx£JI IJLa j^s JjjjLu Jj-^ai ^ U 
jL^j j^kJl hjal ^J~flJl IJL* ^1 jl ^1 i>-l^u ( j5i LUli £^1 

.Ol ^Jil J £l j^al J_p- o1s-U.il h\ t- J.\ Jj*0J y Jijb CJ J JJ 
S-jLSsj jlj^Jl ^a -i>ljJl JLi- <Lc-^ ^o^ai)' J"*^ {j**' ^ J-^-dJ 

• s y Jj 1 J* S W-' 

l yas%s c-i ^A 5 *" oljj -Us SLjA-I jl l jf^> tSJLJk! oJL* jjiaJl Sj^Joj JjLui U-Upj 

^j^i 4P jZ2a i\Jj>\ <i . « ./j*^ <C~u ^u*>\j JloJ cjjh'll jjjLj^vJ Lai . 43. > .,1^11 
Jpl j^aJl C-is- <US j i^yljJl jVl _^>- ^a ti»JL?- JpLi ^1 LgJ SL>- ^1 ijL»-£Jl 

.JjP- SJL>- JjI Jj^j L ^ oL/ ^Jvl sJLa iajwaJl j 
L>w ^o^- jl j£s XJA il jl JjLaJl s-lpiMl jL> *— t5 5 ^ 
jJ^S ^ SLJ-I jl dili . j^l J}>- ~das-'%* j\ ^>yf- <L>I <£~j *Ui1 J* j^^ 

j ja2xJ» ^\ I-Lil ^y*>_ ^>-l <LL>- ^~jJL> <L>- 4~L>- j^5w il iSLJ-l 

.IjjJaJ ol^>sil ^1 ^a J?>- M j tS-i-l il^ll (ju ^oJ^-Lj SjS- j*JL«Jl 

j^5w jl dili cupUai~<l Ji -l-Lgj i'LjaL! j-iJU 5~>- _jiScdl j iJU jl*il j SJUjJI S ja!I 
i^JJI c_w-Jl ij'ifl oUrg.i^ll ^ ^j-U i«j j -ijlJj V^j' ^ J ^* 1 .^'1 l y a ^ s - 
. jkil j p jLJJ i^L-^l ^iLil Ja^^ UaSL« «.Ui^l IJLa 

La J>-^ "^i tii-U^aJl jJ^silC i ^Jl ^a ^iai jl j^f 5~i-l iJvii-l jl ,j&3*J* lil 

; 2~>-U -was Lgjl . ^3 L> Lo^j Lgj_« ^ 4^iLwi <wa3 ^-Uaj ^ 

^^jl ^a j^pt^aJl (ju 5i? y^2j> jL^al^aJl £y> ZL£ jUa»^!l «La JJuj ^L»^!l J^-l ^jii 

* •* •* 

. La jLLa I -LaL>- *>LSw w™^Svj *J w ^ .,. g .. t Jl (Jj j^i JUp j — Sj J J~J>I jL^U<aJl iwd^uj . f-\i j>- 



104 



jjkdl tijlil 



-Uj j^oj |»j t^kS ^1 (Lj iiLjiaj Uajl i^JlaJl jji Oil ^1) j^pwaJl 

( j~flj J^a cj^C^I^ oLvil ^j^Sj jl ^yll jJl IJLa ja^jj .<LgjLLa <b jjs ^j^S jliijl 

oUjiall dib j«o SjjJs i>l t3i-U<a!l l yi><j:j tdlli £a j . jl£il ^f^ii^ jiaJl 

^a -. t Jlj jliiaMlj i_ A . /? l jj<JJ jJaJl t ^i> J^a ^ jJl L J^J .JjjLJl ^ C~» j£s 
J^b*- j^a i^V 9 - ^ • ." ~*' v — ' j^J' '-^ iJlP ^1 _sJaJl iJlP J-^i UjUpj 

kJl 

JaJl Oj>Jl jia ^1 jl O^w^l 

t<LJU.jJl oJLa 'uLgj .(—< jiaJl I j^j o JLyJ jj |«JJ J.JJI l _^~-«-U LxLul ^iiJj A^yUW uSj jJaJl 

f-LtJ^ SjjJJail il ^il £^>- J^>- ^ :-i>r~j *— J^T^ ^ivaSLlI ^ >>-^l il ^il Jj-^ai-l 
^LssjJl j t^L>-jJJ jj^LiL^Jl J_>-^jil • L ^~il li-* I g ; Lfr JLj-iil ^ j^l J^>-li (^^1 
fLS^I o JLa Ji" . . .aU.1 j Jl j s-U^AJ JbJLJ-l j tiJL^^Jl o%l5^LJ 

sJLa J.j5s.>trJ 4 : « :l hll ijj jiaJl SjL^i jiS'l j^^fl >- ' 1 olj te j^j CjL^Svj ^^j'ifl Jpf^- 1 

«-Ul oljl SjL?tJl jL»pIj oLjS" j£\ fc**>- jZj • ( _j~J>l J" 5 *"' 15 l-4-"-/ , j^ ■>! 
Ias-M <Cj^3 ^L»-_)Jl <u~-I iiLa jl l-j _«]aJl jlf j t Jil ^JD iaj^Jl oIpI jiJl 

^ * * 

<Uj~2J M U~«waj C-s«bS3I 5~«~iajl i-S j ^^aJl joUiL^ail jl 3>- jjJ 4>- j Jk^I ( _ 5 ip s-^y^i Ji" *j 
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(2) 

y^,_i jL» ,>») i/J^rr 
j*5"t <u>-l ^Jl ^j-jj^JtJI j *J j*j t j- 3 * s -'j" 
SLJ-I olJb i-ijS' "ill i^jj-L»JI j yill 
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jl ^JJS iSLJ-l jyiJcj ^UoUL-l Shii'll La jJS 

iJ-^aJI II* -Oij-^ 1 0^1 ^ tf* 

>*J t^jjU_jl jJiiL~£jl t- l _p*>j ji\ jjlad\ j>t? 

t^J^jA-l jj Ur II fa t « .-it 5 j II j j .\ A -Jl 

: 1 9 3 6 j-JJ 

^- J£— ; S(l_>~. iii-l J^tfi Jl j U iJaJ-l * j~J» 
j^JajJI ijjJiJ ^ i^JJa-o 3_k_5J ^1 -^il jJI 

M IjJlp j^jlidl tJ^I 'JrtJ^jl jj-0 I-o.j 

I jJ^Pmj k^J ^->s_Jlj l-JjL>r " II ^j—a ^^s-j 

LfL;^- jl? iJi-l ji I _jSJLj ^ oUa^lUI 

iljUw ojI Jui ttiJiJj .iix^JI < yi?*J- 
JJL«il ^--.>...a."Jl ^Wiil sjLj j ^1 ^j^JI I-*-* j— 3 

J 'Jj* (_r*J^^ slim J I £jw2j_j . j-S^I i>- jJj 

j^>- ^jL* jjf- djt^lL^sJ Aly^A pL^5sil J g « 

^jb*tx]l pi ^»-l {ji (jy^ ^ ^^"1 ^^1 JwJ' 1 

^Lw«-5L1I jjJsjJI ^ SLJ-I J^>i 

i.U«^iJ J^iii iJljil Jl J^l J! ^i^t-lj 

.tjjb- ^ Siju ^Sn ji* su-i j^i asLio 

j^s- 5 jJIjJI oLiSLdl jLi tJU-l o5 ^Jl 
jl L«! jUJ.1 li_» ^ 3__rfL»l ^>j\J-j ol_jj_la_; 



jjkdl tijlil 



tju^sj iliLla 5jI <w>-I ( jJli jMl j^^u- iyadJl oJL^j dkaj Jail£ jl CUxJawl lil 

f *= f f 
dJUL-l ji Ji" ^ dJU IjjOi; S-filS'l ojSbr db*^ JSj Jj I5JU-I oLi jlJl £> 

iii-i ji -^1- •i-^ 5 *' ^j-^i t/ii (t-kJi t,?* 

^<*>- *iJj Ota jJUll <Ui Jb>«-«j Ota jiutjs iliCjJ tSL»>sl! iaj^Jl oil _y> 

ob>&ldlj ^Ui-| jil J^i- o-Ujw ^jlil jh>-J J^j | W --^' ob>&ldl 

j^lj ^Ui-I il ^il JyjLsrJ iaJ^U Ol j*Z>tJ>J i j>-\ ^\ jlSvJ J^J 

51>-ljJl jl ^il iil JJli-l dUj i^i^sla oLjJ t|>ljL?fcL-^J ILUJ1 
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£)Jlil Ji* JiJU ggkuJ Cynj lS%k* taUai« I jJLS" 20 Ia jiaS ^Lj | ^>- S 

ttf fti S^IJb)II IsSlk (JJ^Sj JL2aJ . • • jb^I AAc JI j j^ll ^ jJU b — ajl Mm 

J2p 4a*3l ^1 ^Ip ^«.« ^* UKSI U JiJj J jkS j ttJUall SiUi* o-U _j 



jjkdl jjSjji-l tijlil 



,_jJUl JL*J| L»>" ^J^~\. t y~~~> "b! jL^-f J US*l)l J^a <ulji-l jy-AJJ 

j»Jj .SJ^-lj ijAi*- jl jL»J)ill 4JI 

e-lfJUl ^ j *>-bj! ^h,". j^J ^JUl t|>Ual!l IJLa jl j^iaJl i^^Iij ^JjJ 

JJs ^ 5i»U<aJl tji&sS i ^Jl ^ ^J? Ji tlgi j-*2j cu£ Sj ^il L>- jJ ^iScJl j 3i jj<il j 

^ jL>«ijl j 1— >bS" ipLiaj Si-L^aJl j»li i*? y Jia <dia ^1 j-s- o'^Ui?-'^! 

!2uJaLl 

^ i^jLla 5jjLLa tJjjA i y j~-Jl tj.jJL5sj^(l dilaJl j oLysUjJl |»JIp JJip Ji j 
JIp j 19 81. (jr*^ J") i_s^' Cf-J^ ^ k-JaJl iU«^ ^ O j-ij Jl 4j%Laa ^-La-I 
e jlgj LUJl SLi-l jUl>-l jl JjjA jl -Lai tjjJaJl Slpi -L>-l ^ ^ja ^& J\ 

7 4 7 jl ^1? j^i ^j^j S jjUs ^*s*i> Sj i>-L~> y Ojl>- jU*apl j»Li <W? jjii jjLaj iajjiaJl 
j ^Jl ^ 5Jji-l ^^flaj jl j^J.1 jS- ,y> jl l-L* t y^jj (92) *>-LJl ^ Sj ^il il ^il ^ 

5_JLsi-1 Jj^ii ijA-i" j;->-a." l ^Ip j_jJaJl ^Jjiii Ojji ^-l«J S~-vvy jJl i—iL-u^d JL>-I J±wj 

jjbdl J^l>- ^ L^jLaj ^Ip 5J-I iii-l JaiU il .Aii-^ j£s ^ ^JUI iii-l 
oUjji-l sJLa j^a ^1 Jiaju lilj (organelles). Sjj^ojJI oUjji-l j^a -U-LxJl (ju ^Luil 

jLk^l y SJULI dLLf ^( il «LJ-I -Li ^ iJLi-l JJi; jl ^ J^*JI ^ Sj^^Jl 
.^«JU LfrJ ^U-JJ 5 jilaJl jl L ^*-JaJl ^La^^l Jia SjjIj}^ iJl ^ jJL5- 

cuSLLLal jj ^^1 JL* J jS(l j^" jl -Sjj^L,- jl, "i! ^■SlL.j 
^ ^^i?- Ja?«j j^lidl ( j5sJ j tSJLii-l ^ ciujj-l IJLa J£J ^Ij ilL* ( j5sj j^J 

jir jij 

jJc- I j^il jju - L^ia j^Sij ^jXJl sJJi*il ^Jl oUjji-l t__9*^f 1 <ju ^ l-L>-lj LUjj jj 
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^jrfsL^-^ll o yw?l olJ^-j j^5cj 4i^V*P jp »jLp («* jJIj 

s-Uj olJ^-j oIjjJ^I sJLa ^J5^iJj .SiJ^&o ol~S" oLa^i iIn*- 4 |* fc"** 4 ~r jV ^' 

ja j^&j Lg .ii^*! j^Jj tLjij^l Ui*>- J^~~«J>- j^s OU-JJ ^Jl oJLa {jj&jj t<U^~l <uljl~l 

Si ^il ( _j^Lo^»-*i/l j^j JL>-lj j.ii^^- «_ jLp : jl iwiLi-l ^ha'll J u *3 *2»j 

jl c_w>«jj .SJjLiJl if-ip ^ (_^! Oyj i^l-i--- 'I jl ccsL^I jl tijyj ^1 

- jjJaJl 5jjia< ( _j—»L : J 1 jJJuj .^?waJl i ^~?waJl jLSsil L $~°l j/J '>'*■ J*- 5 ^ 

jl ^> ^^l 8 jb"tpl j'b! jiJl IJLa ^ -5i»U^ 1 — J Si**-! j' ls^"*"" 

jl j^f M oLJ j^-U jJ' j' ^aJj>- -5J Ja^-"^ jl J^-l j 
^Jal-j ^1 4Jx..,..Jl 0^(L»Ji>-^(l oLL~>- |>IJ^si^L L5 1>- dili j t^i-WaJl J»Js jj> Ijbl j^Jaj 
JL>-^*j l~~«l Ui»>- 2 8 8 j^j j*- 5 *^"' -^ a ~ u J** Oyj Oj^~-t 3 ! ■ jl ^yaJxJ* ,_yl 

j,Jj ^1 _ iib^a jliwl 1 0 300 ^>tj ^U^-^fl oJLa i»_-J y jj^oCj italic U^j 1 2 
(jy .I jji^? 52^"^ <uLjIj J^-Ij |*i jJl j^a jj&jj L£Jj liJLp IJLa Jj<jj - 3 0 0 ^l a j-tp 
j^5sj iaai j c_-J y j-p ■^>-jt i^«il (sequences) (3L~i^!l jl ^L-j j^I s-i* 
l jJ>{^j>-^i\ ^ J^^~u ( jp SjLp oLJ j^I 5~2J 4...-JL Ul jlhll ijyj ^Jl ^^'j^t 
.2J~\ oU5l5^U %j^> \ Jr j> JSiiS j\ ULc ic-Lp j^ jl UJ jdl 3-^1 
jL«J^I .(lO 300 ^ 1) Jaai-^lj >l l;L~j 

i^jJl jUi*-^! Jj<j oL^>LjJl |^Ip j^ai) LLp ^U>«1m~« I j^l -b-l ^Jl juj^Jl IJLa £j jJo- 
.yua\\ ^!U>J>-I _jj^~»>- ^l S j£s- ^\ 1 0 50 1 jp J^j 

Uj^>- ^cV 5 ' ■>■•>■ 2 8 8 j^a j_^ll ijyj _^Jl t-fj'y? jl IJLa i>l jp ^i5^Mlj 

.Sji*^ j| ^^Lo^-Ml o'ifl j^5w t yJl 5S^t»j<Jl ^Jl oUj^i-l j.iio 1 1 <OjUw Lo^il ^la 

jl (_5y SS^LjJI <L^jj ^Jl oUj_)i-l »JLa l ^Ip igjLill o^(L»i>- , ^l oL>L-?- jllaJ L>-Lp j 

! SjlS" M j iaS^! j^P ^wiJ L§jI j Jyj^sl^O ioJlf 

M sJL>-j uVJ _^Jl jl Ji>- , iVj tSLi-l Jala^ta jjiai Jjjji? ^ (,5 » Jh>- j]a£u UjUpj 
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jjkdl i^kJ jjLji-l tijlil 



.2U-I oUlSOJ JUJL 
L^U- o ~j£d J"* ^ 

^j-*JJ ul'Jj-JI t* - ^ 
j ol~Jj jJl juLSJ j&c 

^^UjJI l^wl Si j jA\ ^ j) Jj^Us^ll l? Ip IgiLi^l «j U^^xSnj y^l jl dJLli .iLJi l5 j<j 
oJLa ^a j .oU-jj^JI j^j 1 « * j^^Ip tf^-^ (.(Mycoplasma Hominis H39 

. 4JL>c^~»^M >_Asg j S^s-iJl j?xj6j . SaL>J.I S LoAm II oL-Jj jJI ^1 _«Jl 

SiJ^aJL Jl>-Ij jruj jj jj£> jLhXs-l jL jjjij it-gi t^lS » j^^ip ^jajJu jl j^ialll 

jjj iJlS" SJl l ^ILp Sjj~iJl ^j^j ^ Jl?-I aLS jLi?-1 Ji» ^-p MLi?-I -Uj 

jjliaj (jliM j) >>-^n ^^oirJL IjIJsj jl tdili £a j <93) *Ua>-1 4jI ^a jl 

j-al 45 j jjdl oUJ j ^Jl jJw?l j*- 5 ^^" ^ (polypeptide) JLJL*J j>jj3aJI ^j^ScJI jl 




in 



sJLa jl j \Je>- IL^Js ij^ij a j& J^K>- 0-t>- J3 j^IaJl jl j^kJl slpi ^-^J 

i^j*^ t (_s^dj- 4 '^ L>- jJ ^-i-l j»-JL* j^iJ *** 1 •/* 'I (jf^^-f 

aJLa jl ^jL5 (Essentials of Earth History) ,_^jMl ^jb> oL~»Lul <bbS" 4JLai~l aJlgj 
(ju^Vj (jC~Jl ijid^f J^* - jJl jl j^-? 0^*-? jJwaJl 5j-WaJl 

^L^SlI JLp ^j^u tf jUl _>S" ^11 ^Ul J^Uil j> *UaP ji\ j&\ 

l^Ls ts-Lo^l iL-l tjijj jlj~Jl IJLa ? I j-* L ^*-> liLa i jil 

il£l g£i jl ^1 5JLl?sil CjLS jllJ ig^tyaJl il-LP^II s-^l j* jJj La-LP 
(JjX^sj ^ J^jJI iij^j j^ t ~ a ^'-^ ^ ^t" J*l 'Sr?^' (j^Lo^-^l (ju ^yl 
aJLa Jif |»LJiJl jl j£\ .- 1 1 j .iLjJaJl aJljj IJLj jl j^oil j^ jbs aLi-l jl (j- 4 

bt£l oL* j _^Jl eJUs j^a j_«Jl° j>tj il^-U J-^ai b~i ol ^1 iju^V; t_iipUia^ 4JUsl^^!l jli 

yS-lsLl j^c;^! cdUS^ jSSIj.JLIS' 

^1 5iUs>^L -Uajl- 4-JULl j-^waiJil ^S^jj j-j S_« j-^ i oLi j^(l j-o cJ j ,J 
S (_5 oLSl~»~5'j loU-ahjjj tU jAij (.oIjJLa t<oj^J L^L»>-I ;oU«jj ^Jl 
.iiJ? jJl j ijJl L ^~>-U ij^" 5 it y« 'i^* J j»-^^> J t— ~^ p fc*** (electrolyte) C-j'b! j ^^J^!l Jl» 

jl^t* «•! ^ji-l JL^Ij iijjjj-J 4_«_4L?tj frl^o-j^Jl iLi^ul tj ^yLJu o j-jjj c^Li J_s j 

Sj _«il oLJj ^Jl ^l^jl ^_4v ls^*^ ls*^ j*^' ijd^^' jUj>-I t_jL~?sj t^j^l j.i^^^-l 

Os-LstJ (,(!5jj^LJI iJii-l oU-jj ^Jl tjjli?^ ^jj i^jiJl bS^ JL>-^j) SJ^-lj ^a 

^a ijwULl S~L>3L diLiJl j SjlJaiJl oL^LJI ib—l t ( _ ? *i-«Lal^j I jJJLi; ^il Ji j 
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jjkdl tijlil 



Js>-\j jL»J>-l J^a <U>- ^*P SiLa ^ SLsdJ |_yjA«Jl ^^^xJl <UL>J>-I J L«J»eIj 

^Jl! L? a^ U «J> j jAj ...yup 40000 o-Ujj 1 |»i Jl j^&> i-^P o^!U^>l 

< 98 >.oj>U Jap 
:<d^«j oJLa ( _ J ip 3 y js~Jl J-^J 
^-^sj jl£-f £j»^> Jl ISjJjtj 5JL51p oli JJ( SLi~l j^a-gi? ^IjJl ^ 
^L^Ml jl ^il jJl .oL^jjJl (^J^-l IgAyg L*~"l j M _«JS (^^i ' * -A' * s ? L *i 

i-L>- JL&S .C-lU- JL3 j_«5J jl j£silJ~\ jl 3JjL&)I o ^^iJl JjJ jiJLP ^1 ^JUl 
J^P jjj<il»b Oj^i -sJLs- j- iw«~Jl IJI^J J ^4l!l i j>- j ^^Lu^fl a-giJLA jj-Ul 

.oU«jj ^Jl 

'ijyj ^Jl *<j'j>- ^j&i iS>-j L?*^i ^ <Uj^U.I 5-i^Ml ^^lo^-^J ^»>s^aJl l^J jlJl jl 
ij~aMl ^U^-^U iilbisil jjj^ijJl £jj Ji" j^£> jl | - r «5*i tdili <_Jli 

jLtL-»ta jlp il .sl^-Ml j\ j*~c-\ oU«jj ^Jl u Si ^il 

jiiio-i-L ^"^1 j (left-handed acid) j^p^II ji^o-i-l Ojjy U-aJ^-I ijU^^!! ^^U^-^ll 
(ju (mirror symmetry) Sl^il ji?Uj Lo_g_L;j (3 j- 4 -^ jr*-^-dJ (.(right-handed acid) jj-f^l 

. jLJ^AJ Jl j ^y-o-Jl -L-U 4jLill jUj^!I U^jm^ j 
cJl!£ Jij . j>-^\ jyJL JaJjj jl ^Ml jj^oJ-l J* %j J J-g — 51 j^J 
^ toUl ^-i-l j olsLJl ^a Si j>- J.I oLJ j_JI jl : ,_jA j Ml 51aJu 3 m> ^ ^«J' 
j/i <>■>- Ja-Jjl lil ^J^-J 4Jy<il ^^U^-l j^a i\JJLiu o j£\ ^yll ( ^ s >- Jpl^ - 

jl <uL*jJJ j~ill j^j .SJ^LaJl j*j^tP ijyj ^Jl IJL* '•lVJ j~{ (j£l Jl>-Ij ^y^l 
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U-l obSl£Jl 

oLUjJ ^Jl j^&S "b! t j^'j '•iJ^J ■ l J^ aju £° \ jl J^jP y& ^ 'Ul^a'^l 

^jl (ju J^a iiAS *l i yS\j^>-'^ OLjJj ^Jl jl~>-l J ;<t~\_ L~S J 

jl jj "b! tSLJ-l i-L-fr ^ j^cl -b-l j L ^>\ ^yn^- jij iil j^il |>-Ip j ^V^l ^L^-^fl 
j^a j^*Jal«j iSj^ i>l n_g^La| Jl>- jj V jj i j^iaJl SlpjJ ^L-jJL Lj^ J£*~> j^I IJL* 

j^5sj jl ' l _ 5 iJ<- a ^1 oi>J ji .j^kJl sUi 4La i^JUI AiiUail 

jUj^I » ><>s a ^ Lfi-j U-j jLtf-^ll jlj '■J^IS' c_-J '■uy<- a 'Sr?^' ^U^-^U 
^Jl ^ A-i-a^d ^^lo^-^n sJLa *IaijI jl 1— sru ^1 isL^y\j Jj .■^^s^fi 
tXs£j\ 5JI «b>- M tdiii j .jjtI J^-l j l5 ~«I j/j^ - *- j Ljijj -^-^ >^~f>" j^-fr'id 
8i j jl iijJJ jvJ i»^J j$\ ^\ j^l L ^i~«l jiii^ - *- 5iUil Ji <bl iJ^- jl l^JlXaL 

JbVl ^Ij (_5 ^>-l S y> ^Jl IJL* Ju>~~~jj . SJLJLJl ^ ^dljl ^1 - ( _ 5 j'^^- <jj t^*^*" 

.i^> jiJl j SiiUail O j-^- SJlivil 
j,JUl ^il dJJi t(Brittanica Science Encyclopedia) <L*L<Jl iJlkj^Jl ^11 
oLSl£Jl 5-^*^1 ^U^-'ifl jl 5Jil |*j i5*-l j S jaj jjlaill j^p ^ilJj 
^j^ij J J^ 1 »-^A*il (polymers) oljUJ ^Jl olJ^- jj ^^j^I ( _ j Ap iJ-l 

S ja j^-ia f-l ^gJl ^ iLhfr oJi <u>i> yiMl IJLa jl ip^^il j .j^p^!I JjUt^UI 
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jjkdl tijlil 



^Js- SLJ-I J-^>U o ^-L- aS^Vp <d jLi>-^!l IJLa jl j *Lc jl s-Ij^p oUjJ^I ^-^aj lili «• ^JJ 

t yikd1 J^i t<Gli <w>- jJU UjIj j j*j S y> j^~b *l ^ 5i jJLail iUj«Jl C-ilS' lilj 
^A-l j^& jl j J>--C vl) jl jS^!l ^Jj jl |>l Si-WaJl ^1 dili (_5jj<j jl j£\ 

^) S jil oJLa <LL£Jj 1*1 j - <-il 4_;J_y)*iJI ( j^L>_>-'^l I— iLi 4_lLwS >— j-i jj_£_X_JJ 

^^ioJ-lj DNA ^.J^Jl ^^ioJ-l ^ *lu ol-^-j yw?l JjJ ^1 (nucleotides) O 

jlSwSlI jLi>-l pJj tSJ"' obSl£Jl ^ V?*^' ^Uf^l ti^A>- jJLp j RNA. ^j^JI 

_ *> 

. 5iiUaiL o ^1 L&S IJLa tol J-J _j«1&JI ^ lajii s-LoJl 

J**?l jl jSja J5Ll> jMl ^^u- LaL- ji ^1 o^U-u-Ml cuxJI Xei :i*?^U-l j 
H^>sii-I Ja~»^u ijyj jL»~>-l jl U!jL>- lilj . l j£*<*A jS- SiiL^aiL SLJ-I 

j^^J t^l j ..~ « Jl ij^j^n 1*^-^(1 (_5j~x sjLx>-l jtjj "b! L j~^>l L p2i&>- 40 0 i»^5' 
_(10 120 )^jL>, jAj-400 2 iJ^Jl tf i -(2 400 )^ Jj~\y.jW jLi^IS^ 
olj j j^^!l i-lP jl ^JLj U ^Pi t^-^^ti Sj jLail Jl>- - 12 0 ^l o jJs- (^l 
jJL^sl iJLp jAj - 7 9 ^l S j-ip j,l _t( 1 0 79 ) l5 JI jJLL «l«^>-L j^Jl ^ Si _^>- ^ll 
0^[Li^!l JLp ^iS^ d!Ui y> jS\ ilOpj ^^hr,.^ .( 1 0 1 20 ) -i^Jl y> jj£> 

La.a.yi» lilj .i—J jllail ( _jJ5^' jJl J-^iJl J l^j* jiJl ^jJ^5Cj 5-i~4^!l ^^Lo^-^ll sJLft ^LSj i^?Ui-l 
j^a ^^l -S-^ CrtJ^ L^*^*i ^t*^' ^-^u (JLla! b-o-xijj o'if LoJ^-'if I oJLa 

. jj.,i^tII (J jjsj l?'' ^LiL-J-l IJLa J-^aj o (.oU-jj ^Jl 

jl ^^a^ ^ il . j^kJl J jll |Jb- jl o'iUI sj^Jdl Sij^JaJl i^UJl Js- ^kt>J M 
jl dUi .S^waJl iUj^l SJ^ SjJl j <.£jbJl j tilOp^L 

^Iji ^» ^^1 dJJci ^1 ij~4Ml ^U^-'bd ol«J^>- -Uajl- c- JJa l ; (juj jS\ 
Jajly Jajl jJIIJLa Jia 
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Ll tlf^j L-j iib^ta Jajl jj j^-> j' Sjij^'ill (j^U^al x^ialmJ j (peptide bond). 

ji U OjL~u jl JJ*^ '■ 

^y) j^^«~u .^^j^fl Laj^&o 4>-l_JJ vi^sj tilL-Jl J^a 4«hfli Jj <uJ jj ^<L~aj 

l§~>- jJ ^i5sj c-il^ L*^= JL>-I_j SiLJ. l5 ~>- jJj ^P"*"" o' oJla ^^Ip J^. " ..J,I 

C~~£)l j^J j t^^&^aJl <blSv< s-^^ii j-Lj jMl 51a jJU j .U^i jl5" jl SJJsjw 

^ vflj Jbb-Jl Jajl Jail ^^-'blL JL>-lj L j~-a1 j/J »•>■ jl^l j»J lil -ijyj j~l ^^J 1 ^ 

.^Slil 4l»^L 

ilajl J&Cj ^ iJl j^ip ^1 i^Ml ^U^-'bd jl tij _ptJl cuxJI -Us j 

^9 ^ _^P 4jtL>&« oUajl Jii j'j tJaii J^..~a-">- c5j~" 

. JaAS «•! j ..~ « Jl ^^jU^-^d (ju j^a Igj 

U-s ij~o^!l ^Uv?-^!! Ji" iLsi-l jUi>-l J-^aj t y~«l j^o>- 40 0 j^^> Oyj ^ ^'j 5 
.1 jA^s 399 «uU!j 2 j»i j ^^JLp ^ j~Jl> J&-\j J\ 2 39 9 1 ^l^-bLj Jajl ^ Lji-j 

.(^j^Jl J^*Jl ^llj^! 3j*t 'I >^ 9 5 0 T j-a o^* 3 j^j J- 3 -^"'j 

5jjL-a TO 50 jy> 1 jya Jil jU>^-l J*2^ ji j~Ju oLyS>UjJl |»J^ I Jufi jLo^-^l 

iUU i^jj cJjycJl IJLa Jil 1 0 9 50 1 jL»^-l Lj .ijL^i>-^!l i^-LJl ^ juaSS 
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:j^a jvjji ju& bjjJi ->*r y 
.^gPwall £jblbj ^>JI uyj-^l 4LJL» Ji^Vl ^U^-Vl 0 i)f : JjVl J» jJJI 

-bljJ ^x^ 1 <^ <>• If* M SJb«» W^l ^U*-^l a i* Jjiijf :dJls!li>iJI 

."AjIsJI Jail Ji" ^<i~*i 

.J*-\j cJj J viLiVl 45*>WI J» jj^JI si* a?l _jd of <rWi tSi JUaJI o&** uyjJjll jijSi ^ j 
Jb-lj JT aUail oyUw-VI O J**b- <£jLJ 3 JUaJI o*"** *»IL»-Vlj 

i^^lfjio^- 500 ia-a yt* t-gjb- <L»«JU <JbM J^** 

«illa J* .Lj .oLy j^jl s^f ji^fi*c~j w^l ^UfSlI gjjtt j«UjJ £ jj-i* «krj<t 

1/10 6S0 = 1 /20 500 = c ^«flJI J&JljJu-J-la*!*^! JTjI^l^fijUw-lj 
.650j-SU^jiy S>t*ajJJ^>JI j*aJ^^SJb-lj V^tfjWl-^j 1/10 650 

^I^S^Vl^U^-VljjSijfSaJUs?-! (2) 
1 /2=^fji^ljJI^^I 0 fl*^li)j^idfs 1 «!Us?-l 

1 /2 so ° = cjjji ^ ^*ij-«p w^i t^u^i oj^j £»t syu»-i 

150 (joSU iejijti jJ& 9j jJ &Ji\y aOP J* SJts»-"j ^jt-i I j*j 

(1/10 150 tfjUitff) 

iJibJI Jsil>o W^l o*U»»Vl alii yu»-l (3 ) 
tXfc u« j^j 0^ ^Jj ^Uo&l Olla«UII j» ifllsat gj jii U* JlwsJ £>f W^l o^U^I ^kuw 
Jul Ja<U< OJiil Ji U. J L JI ^W^l t>*U*-Vl JT £>j£i of M 
jjp J^^^S Vjv W^l t^U^-Vl alii J,)U»-I of oLJLs?-VI £*^J -"Jilss-JI 

tfJ#JI MM 

1 /2=^tw Oli%ljv4^fuu^alil^SU»-l 
1 /i o 1 50 = 1 /2 499 = SiJirfw oliwUj W^l j^U-Vl ^ alii yU»-l 



1 /10 150 x 1 /10 150 x 1 /10 650 = dUw-^^lfJIiUildj^Jlj^j 



I 



1 o aJ*JI JU 

JyU* 950 <Cjf Jb-I^l &U&jJj)IIJU<_^£ll£&j 9S0. ^SUUji^o 

1Q950 = 

100.000.000.000.000.000.000.000.000.000.000.000.000.000.000.000.000.000.000.000. 
000.000.000.000.000.000.000.000.000.000.000.000.000.000.000.000.000.000.000. 
000.000.000.000.000.000.000.000.000.000.000.000.000.000.000.000.000.000.000. 
000.000.000.000.000.000.000.000.000.000.000.000.000.000.000.000.000.000.000. 
000.000.000.000.000.000.000.000.000.000.000.000.000.000.000.000.000.000.000. 
000.000.000.000.000.000.000.000.000.000.000.000.000.000.000.000.000.000.000. 
000.000.000.000.000.000.000.000.000.000.000.000.000.000.000.000.000.000.000. 
000.000.000.000.000.000.000.000.000.000.000.000.000.000.000.000.000.000.000. 
000.000.000.000.000.000.000.000.000.000.000.000.000.000.000.000.000.000.000. 
000.000.000.000.000.000.000.000.000.000.000.000.000.000.000.000.000.000.000. 
000.000.000.000.000.000.000.000.000.000.000.000.000.000.000.000.000.000.000. 
000.000.000.000.000.000.000.000.000.000.000.000.000.000.000.000.000.000.000. 
000.000.000.000.000.000.000.000.000.000.000.000.000.000.000.000.000.000.000. 
000.000.000.000.000.000.000.000.000.000.000.000.000.000.000.000.000.000.000. 
000.000.000.000.000.000.000.000.000.000.000.000.000.000.000.000.000.000.000. 
000.000.000.000.000.000.000.000.000.000.000.000.000.000.000.000.000.000.000. 
000.000.000.000.000.000.000.000.000.000.000.000 



l^! i_sV' 5 0 0 i>* ojZ* Oyj y. +$'fr JU&-I J*sj jo- 

! ju 

tlkiMj ^j^^sJI d>-\j CVJ ji J^J jriJ^ o^J^ ^j^i 



.10 



950 



. Jj>-\ j ijuj £1?- j^s -Up JaAS dili j 
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o^(Uj>-MI v^>L™i- L ^Lu^!l jJadL jLcj U^i l_u>- Vh~Q\\ c^I^jJI ^ 

oJl* J^~ij j iLI*p lgJL2^ Jy^si-j i^iiJl oMU^-'ifl oJL* jl j <XSM s oJw? j 
ti j ^JaJl o^L^H oJLgJ ^ -ol dUi ij^kdl SUoJ I^JL b Uj^t SJLAl 

^jw—j in^JaJl ^ UaiM j <Ul i J |»Jj<J I ^Joj ilJbl ^ijf- 1 j£ *j\ IJ-j jl ij^^JaJl 

Ck>Jj> L ^ Jj-*aJ~l jUi>-l jl IJLa ( _ 5 i*Jj .SJLJbM SLJ-I i^)-L>sj M ^JJl yi)i\ tUasM j 
jt-yi) 4ji>- X LgJM>- |> jijj iJ L?«j iJl iiLft jl L^> yil lil IJLa t(l 0 9 50 ) 1 J-jw 
^^L^-Ml (ju JsLjj^(I dLsj ^ jia t^^w' I J-* jl iijJj *j LSI j-tp ^V 1 ' j'^ 0- *" 5 0 0 
tjLi>-l .1 j>- |»-Laj tiJliJl S j^JJ J^wj L^~J j*"^ Jl?-I jJI 

lojT leJbJl*- 4A>j]aj Lg~J ^-^l jJL> JL>-I jJI i^Vl ^^sL^-Ml lLL&Sj jl k_ 

J^bJl 5 0 0 |»Jj L j~^'^l 5iL^I |»Jj jl JUj l-.-^" ^Jl iJL*P t oS j£ jl i_ *s*j 

5J jL>sil jl tJjJ^p .SJUjJI ^U^l -i>-l j L jV | l j^o>- jJ j iil ^^il |>J^ 

il^il JS" J^J jl c_-?>u (.JLs^-^l iJLs- jl j^J JlS OyjjJl jlS" lil L> Si yd 

SJL>-Ij SiL) (_ji>- ^Jj jliJ ^!l Aijhxui ^9 (_j*~J l\j£j>>J . j>-\ g\£ j^9 jyJ^Jj \ $ I 

JJ L*^-G jl i! jUsil «-UjI Si ^5sil 4.LJL.JI J-^ai *i[ ^(1 Uil S?«Jlil j .SL>-i 

«^pI UU^i ^1 o^Ui^^fl jl Jsj^ill oIa j^j 499. Jkil jl\ J\ Jj^^Jl 
ib- y J^j SjLfJl j SjIjJI jjJj Sjpl j iJl LgJ j L§~lp Ja~~* Sj-j ^9 (^j— djJL^ jl j£s 
. Jaii ij^a^ll ^^U^-'bd j\~>-\ tf' SiJL^JLl l^i j tiJUjJl J^-l y> ^jA 

^yMLj tijA-JaJl jJaJl JJ? ^9 5j«JI «JLa Jbla JL>- jl -tiXJi jji- Jug« S~ J . I 

. ( _ ? «-Ip ^ Lt-l>- d-)jJ-l IJLa Jia £js j oMUi?-l d-jjJ-l -Uj t^SI^Jl 
jl jj^ffjiaj dUj . j^jMI IJLa ^-'L « .. " .>. i I (jujjil jjJaxJl Slpi ^^j^j ^Jk".....j M j 
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4^3t ■ ol>-L " . ' . " .^'l ^yll jj 1 ^y^llij (, ^yL^jS" JpL«J JjP SjLfr ijuj jjJ^^J 

i^jj^ ^1 3^ SJL^I jl .U 

*^iJl -Lap^I ijL^-SsJl il ^il jjj^si! i-^JL Ul .Si jlstji j il-^pL V'-^J ^r^i 
^ j~iSvJlj ijj'id ^^zSj .<UjIa ol j£p%j>j olj-^-j ^U<ia 5S"jLL« >_ . 1 1?^ <oli 

OLJ j ^Jl ( j£J j t5-P ^Jl oJLa ^1 iwa ^Jl UjL>- ^ lgloJ<i~J ^1 ^ ^"^l il ^11 

jl j*^l LaUav?j (_yJl o^Lsti%J.I ^o->- -5ia?«JJ- Lib*- t y^>j Li j&sj 

o lj>-lp jjJaJl JJaj JJaaJl oJLa .JLp .Si-L^aJl l ji>^t£ ^>J^ JJ^ 1-Lyw L~> j j> ^ij>- 
j& dye ^Sj jl Oyj^l 1^-* L J^ f-Uj^AJ <oi dili toUU-^!l ^p ^1 
Ss^jJj ijuj J**^! j' M '^J^ jz*->J •1-^" i^ 5 ^ '—ij ^ oL*>-j L £*«JaJl 'da-?** 
^JLa-iT oL^ j^o jl i«~»l ^^Lo^-I jl ^^Lo^-I ^1 p a jl ij^j-kJl ,_>rfSjMl Sj jiaJ 

.^iJl 4X-^p j Uli iib^ta SiU ^1 J^psij <wl Ji«j diJJbj t(_5 j>-\ 
SUjJ L>- ^p- lijU S ja jjM iJ-l oUjI^JI j^gij ^lapsil oM^L-dl J^-i-J 

t ^i>LilJl jjJjLsrj Ui^ t^j^ ^il lj-* fj0 jjcJl ^Jp Silp j^JjLsiu |t^Jl i>-j-0 jjiaJl 

^ iJl j .. L« Jl OlJ^-^!l ,_j^<j ^ s ~j jJ' ^ 1 j-fck J*^' jJl^ll jl ijt-^J <up 
^^ILp j i iL- j 5jL LgJ oLUMl jjj<Jai«j M Jj^laJl ^ Lap j^£=H^ j^"^ ^JJi '^U>l 

- XSbili- JJei ^y^i^ij <.^j\J^S\S SJLj LUjjIj I J>-2~~>_j La jAjJ^j ol y&lA 
i-Up ^ S ^k>- 5jI jl C~j lil 1^ j ^(1 t jI~pMI ^ JL^-ML SjJ-L>- lo^a La2j iJLA j 

: jbil J-^ L ^i*i .Uli iUsUj iij^ L^Ui"l) L^^IiJl jl oL$! t/^i t2Ls«i«^ j^IaJl 
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. L^JLp oU~»*sj *l ^^fV Li J y J la J->-J <UJ>wJ>- 

iliLwi liUaJ ^1 4JLJ.I »JLa CUps-^sI tdili £a j . iL^Js SJl La ^ j^^U- j^IaJl 

?^UJI ^jMyrJ* jl jjSl ^1 UlS :^ ^L-Sll jl>Jl Jic j 

e-Uip ^ ^-1 Jii .^j jb^Jl j"^>- SJlL-Vl oJLa j^^Lp 5jL>-^AJ oV jUta ^yrj 
j*—»L S U ..J.I 5j^>sJI ^ SLi-l J-^»L ij^*-^ ^ j*^' t_-)jb*Jl ji^l Jbi«jjj .^UiaVI 

Uajl J^j 1 9 5 3 jJLa j^j^VI ^-Ul Ul ^1 ^1 jiwa 

<->Jaj t> jjy> tjs-j . j^^kJl S ^jVl iU- J.I ^ V>U j^cJ L^cJi; ^" 

^ j>-l ol jia>- 5jI l j*a£t*5i |_yl JL?tj |tJ ti«~laP <L>- jJ ^i^J oljjJaj i jJa^-j j ^ i_a.,i^i j^a 

a. " J 1 1gAstf Sy^JUllI olj jiil i^iS" ^ ^jJj jJi~a jljj V -tJij^' 

sJLa Jia jl j^^kJl sUi |>liV I ^ j .iJ" 1 obl^Jl ^ JjVl J-i-l j^laJ j.j^laJl 

. JjLsrlJl sJLa J^a ^ 

JJ5 SiJ^aJU o ^gJs -Ls j^Si jl j£s (oLJ j ^Jl «-Uj ol-^>- j ^ ^1) S;~aVl ^U^s-Vl 
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j) iyl-Ul jMl L Js- j ^ j£\ Ljlp UxJv^ <£j^ ^a jJLa ^JL»e^»I JLd j 

ji j^J jl 4iLUl sJLa jl ^1 j^Uj .LfUj JpLsJI IJU ^ Ja-^sll IJLa ^Jl SSUaJl 
oil-UM L £\jj$£}\ ^jilU LpLv? Ij. L ^aa ^JJ*Z**\ ^IjJl ^A-l ^ <J^' oUia j j^a 0*b>- 

sL^I j t^^ul SjI iijj^ l^jJ-i Sjl ^ ^ jUJl lx.1.4-1 IJLa l JJu ji^> ^ j 

^li ^ Si y>- ijL«~£Jl il ^11 J~L>&j jl^ ^' &* J '^JLUS" M^^r^" ' 

Ml j^LjJI J£-£j ( J$\ Jjj-ixJl ij~aMl ^L^-Ml J^) ^U^-l jl Ji>- , ^i s-Ip ^Jl 

S>- ji ^1 LgjJ j j^IaJl SUi (_£jJ S jtfMl Ij^ I jj3 Sj>>sJI »JLa Oj-L>-I j 

Jiu jjjjLxj 3p oIp jcha o ^gJs lLUj <UjL*Jl ^jJ^i\ 3JL>- ^a>- tJjjUM ^L>tJ| 
(Jj** l^«'h'ii^; jl ^Ual^l ^1 oUj^A-I j£> |«J tdUi j !sLi~l (jJL?*j jL^j 

C~al3 Ji j . oLJ j ^Jl j SiX^aJl ,j^cS i^y^fi oLJ y \2s- s i Si ij-ys*if 1 

Jbi<) <ulsM frLiJu oLS' y t^oflj 4i-WaJL 4j jiO.1 oLJj jJI oJLa 

jjy> ^ cjJS-\j tCijlJj <LL>- c-i U iajjiaj j jJl cuL>-i t yJl j^Jl 

<bl Jju 1*^3 C~J s-lpil ^J-" jJlwa 5j J^Ssj |«J iviJJi .iji-l objlSvJl cJ cJ> jJl 

> ^ cm! j« JJUU-I 

Jj ji? LaJ^-j jj&S jl <L~<Ml t ^sU^>- , i(l jl o-iJ jl 

sJLa Jiwj .JsLaJl y> iAP oUaSLu ^ 5j>>sJI sJLa jl Ml tiJljJl ^ jMl 
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.(D »aj^_g it .i» jsc iju» ^ V 

iUUiJl 3 jiUJ! JlaJ JlS 4™ij jJl^ jU tLolj 

aJlSCalj ^l vjl ... t l ^1 ^Jl ^Jl tfljJ aJJ j^J 
SlpJ ^ Ue-UJl* jl *JLM»- jl .!Li-l J-^sl jy.vjC 
Yia°i 4^mL«^bj <o jj* ^"' w ; jjU-\I 

r^^L U £_j*i> _»il IJl* ^ Lj-i i—ji' 

o' OJ-^~i j"^' g-L-a— II ^_a JuJ_«JI jl» 
.ilJull ^ jl-o <l^> j^l libita jlS" < _ s jl_L r JI 
J Ly^S 'l <j-a ^ j-So^s j^-S* jj- L c-V-*^ ^ g 

laJLJtft ^J^mjLimSsJlJ <lL^i jL^>-I sjubj ,LJ 
j^AJ^Ssjl JyS 'l Sjl j-Ji lj.l. « ... t j jl j^Jjb&j 

^ 3_jiU ^^Lp j^-L.^.-* ^ ,..... tO^j 
*ULJI 

iJ_jb>ta JjI jA-o ' » tjUal^ljJ 

^UJ-I jlj_JI ^ jl j^kJI SUjl! ^ ^p-l 

^j^>- jl il i^Js ( _ r Lc SLJ-I jj-frli 3_jL_SL; 
5Li-l <QL?sju*>I (jir* c-jj->-l j^-il ^ ^-?«-JI 
As SLA-I jl ^^1* JSjj jjj iiix^JI 



js- J^LSCSI jUa^IU jijJI ^ ( _ 5 li^ 
3L«t4 1 9 9 8 j>)ji iJi* . j^laJI e-Uic 
tJJ> kJI l^-^Lf ii^yJ.1 EARTH ^jSfl 
ii' jl ^Ju 4itJu iJUl obuj^axil O 

:sLJ-l 

j_jSsJ JlS < _ s jI JuJI jsM jl jMI j_j~f XsCm} 
'•Cj^TJ OJtj^^ JL^S*! ^j-a «t i fe* a 

^^dl ol jL«JI iiUu ^ ">LpLij JJI jljLs- L«_»_» 
lij^j 1 9 53. .U i^^^aO^Ll 

J-»^ jl til! 1 _ 5 ^— ij tkijJU>s_j jl j-L^-a 

^Jl UgJ j*^, iaj,">UI 5_jL^_jUI ol^^JcJL 
^.oLjj ^Jl Jla ol jl I jL^j u ^S"l c^LS* 

Ji_j tjjJlJI jjrf e-^A - ' ^ J* - (J* j^?* jJL?a 

^^^^^^^^^^^^ j^»-J ^Jl 



1. Earth, "Life's Crucible", February 1998, p. 34 

2. National Geographic, "The Rise of Life on Earth", 
March 1998, p.68 



£ja ij«^!l l jjs\j*>- s l\ Jj& (cold trap) SijUl eJLyail <_£«->~j iJl ^l.b>tl»ub -1 

. jU~l oUjJ^A-I oJLa ^l 
^ j^-Q O J^-l J L5 i~«l jiii^-a- j^£> lil tiJMl oJLa Jla jj-^J .SjSlJlJl ^^j^I 

Aii iijJI j ^a Lg^l^u jl jJL> JjU- ^1) SJljJl &JI j& -2 

(102) ,5^1 j ^ 1$aJ^~*\ Sj^A-I SSjJI jIj -Uil- <U~aj jJLo 

Jyjsri-il j^j jlS" Lj jj-ti ^-^--j )l ^i-l ?oljUJl sJLa l Js> lili t jil 

4_b>t4 ^ o j^iJ 5JLa» ^ j-^^fl iji-^'L- 4 ij-^-^ ^j^-iJ ■ L s-—? J> \ j/j^ »^ j-j 

:<d jij DiscoveroLi^^(l 

I <>■.—.•>- j .Lj j^Mlj jL^ll tfj^* Ja«l>ej ^jjsj^S j»jJ^JI ^A-l Sl5"Ls^f ijJJiJ 

j^5w CJlS" Ujil j dilU ^ l-L>- I jb- jlS" ^ j^ll jl CjLI jjJl i^-b-l ^ 

ij^aju> ^ S jlaJl dlhJ ^U-SsJl ^i-l j^Cj jl <~*?*i ty^^J t<— >IJULI JbJLJ-1 j JiLJl 
jlill Jio ol jlp ol jUJl oJLa -Uj ^ j . e-lil jL>t>j j^jjivJl .L..-S"l 

(103) .i^ip o^j> lj^Sii j 
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Ji Lgjl JL2x«j jli" j^JUl cJ ^Jl ^A-l 2-^11 j^U^-Vl j^-^J LiLf jL^ • j-^' 

^ ^Jlj^Jl j JjjJ-l jUI (JjjJf jp ( LgJLapl ^0 Siaalll sJLa oXi^j Jij .<us C*5 

(105) .LujJsj i.^, j^JL 3 , 5 La j^p S-^i jjs^il\ OJt> j ^1 -L^bil 

oLpL*J^I SjaS" jl dJJJlS' oLI jjJl (juj j .Ui j SUi ^1 dJJu J* j~£> 
i_a.«../? oMl S C-jLS" S ^laJl diiu ^ ^j^jMl LgJ jjCj C-»Lf ^1 5-^«~~alJl (3 ^* 

ij^y^S^ y.y^i olpl*«i^ll oJLa j»Li jA< ilL* jisj j . j^kJl sIpj oIjjJJsj 

.i^L-Ml L-Aj^Up ^1 ^A-l jji jt? j^SsJl Ju~£\ ^Ltj *lil JJ^- J^L>- 
*j jl All dJLte iJ^KJL- UL2 Oi^-i^l cJUaI ^Jl- jJLa S^f IJLa JJa-jj 

LoJLj tfrlilj j^j^Svjl . L ..-S"! ^yL) ^1 J^>tL~u jLti.1 jLSvj ii ^^tJl ^ (j^>t^~S"b!l ^ljb>sl»»l 

Lgj -L>-^j M L jJl 5j~JI L5 ii j>-\ 5->-U j^a j . *LLl j (j^>- j ^1 LJ j^Ml J^>tU~- 
^a jaSc^u CUiLS" <Lws^!l ^^Lo^-Ml jl IJLa L f*iJ 'jjjjl <LaJs J^>- jJ jLs** M l jij>t^«5'l 

^a LgiiJ? j 5jjLj ^jIp SjjIaII ^U^-'^l ^jj cJlS" s-luJI 5-^^(1 ^l*^-^! 

.LaX* ■Zjjj LjJIp Jj^ai-I ^1 SJLoall oLu^i-1 
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<L^j1 s j jis j-a Si, > l ji»t£ c-i ^aS\j Ji iJ-l oLjISCJI jl c-xJI LgJl jl j-L»° 

5j^>sJI ^ i<J^si»i,l oljUJl ^I^Jlj oL^ JjJ^- Ji j .5-^*^1 ^^sL^^I <_ -jS" y 
ilJUl ^1 SSUaJl S-oi" jl US' tj^iaJl ^L^l ( jSUS ^ LJLio 1X0^ 

Sjjjj^iJl o^ULiJl ^ SS-b l^k-Ja^J j»J Jj 1-b>- 3JLL5 jl I S jj£ j£s ^3 L§j |>UaJl 
^jj*~it ^ j»>- LgJjp j*j Jjsi Sj^>siJl ^ ijQi^yS 4...~JL LI jjJ-l 

jl il y> k>\ X)jSy^\ J^ij |«J j .iJljJl (j^j^ll i-Sjji? ^ *>L»I^t4 L*i J jLS" ^1 <Lw»^n 

(_5 ^>t4 ^JL7 jl Jwoi^sll jLSj <L$IjJI ^j^j^fl ^-ij ji? ^ Si _^>- cJUS" oLS" jl ^5tal 

4...~JL Jy^sl^J.1 jLS" tiJLU ijloJW O J jJi JJ? ^ t ^>- J .0 j^ljil il ^il dilj J^-l 

.si jLJl SJL^ail SJl jj»b ^-^Jl J Lg^LL ( _ J ip JaiL£ jl i>t^J.I Sjl-a^ll ^U^-^U 

aJLa dja^l jj jjjh^i j jja>-Xt * j ,,.ail ^jj>jAi jjI^tII SUo jli ^1 _pl 

Lp-kJl jjSCr ij^Ml ^L^-Ml jl cuxJI -Lai ^.1 c~il lil 5j>>sJI j"^ ii^^dl 

- j& J J Si-Lv? jjJIj jl oLJ-l O-LxJ ^1 S jiJl jl ^1 .^1 ^Jl J>-Jdl 

l5 ^MI |^^p j-*a>- S-U-l ^LLaJ-I IJLa jji»Aj SUi Jjc>- i^jJl ^_«~Jl Juuj 

Loi^ ^ill I-La jiaJl UjwI LoiS" <uL> sLi-l J-*?l i»ulj-Li Lu> |>jij 

OjjJaJ Ji oLi-l jL tij JjUp ^..i^S^ <.^J — j LdS'j . jlSvi ^1 ^ jj^t jl ^ -LapI 4jL U jj<-i 

jLSCf iaUtyaJl LftJuAju jl j^Ml La Ji" ( j5sj J t j^A^CJl IJL* iJ.1 silil Jrf 

(107) .aSj^aJl oJL^ ^ji j jl LUp e-*-^ 
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jjkJl hJkS jjLji-l tijli! 




^yjj JJ^^A; j^alll »Lpo jl j La to^Lel L$j LiJ.fr .iJ~J ^1 oLvaSLuil j^i j^frjJl j^^JLp 

j^JUJI ^ ^ L*i jis l ys\^>- s i\ j^Ssj iji^j SJUaill 5JL5wil I j-La 

iliwa — SLJ-I J^l ^ • 3cs '~ J^aJl »Lpi 4>-l J JLAd tdili £i J 

.(jyco j»Ua» j/J"^! Lg^a»o J^s£> L ^i\ iih^sil 4-1.4^11 ^j^L^-^d oils ^ 
*_i j ^^aJl JJ? SiJLyaJl ^^j^a^f CJ j£j jj C-jLlJ j _,Jl jL J^LJaJl s-LfriMl j~*->J 

oLL~>- SJa«»l SJLLJl oU ^a j ,U > l ya»tS CJ jJLj Jus Lj_y>^l 



^ fill ^ CVJjJI 

. JL>-lj < ! ' L yj>" Jj^i ^lll IJLa frUjIj . JjllJl iul l^J-j Lg-J L^?l>- 

jl j^SLc ^ <uli (Le Chatellier Principle)- *L*-^Jl <uJ ^Ui IjJ. Lai j- ^lil O 
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Jia Jisi jUi^-l jl L»jb jL2j j^JUl j tJjjU aLj ^ -ti-iSsj J*Lsj - j^t'sj J-*^ ^-^i 

^ -Li^l ^L^-^l dllii" j Lg-s oLiJ OS SLA-I jl ^eyj <L~>- - olkj^ili jil 

.obJ j ^Jl l^-S jl X^j^i\ ^^Lo^-^J ^1 S^s-^waJl j^l^l C~~J dLi jji 
j»Jfcs-ljl Ijj-ju jl jjI^tII SlpjJ < L»j JIj ^ah'll j^o j^^««i (.(^j^-l ij^-^ 
l5 o^ jl jji^J.1 Jj-a jl^ ^1 SJ~>- ^Jl &JI j"^ ^i—fUl Lj ip oLi; Ji sLJ-l jl I j&Juj 



sU- jJ / of iJxt,. M ; vaJ~l^ kill 



jl tills tljul l _ r <jLc- ^^s- s-UjMI Ls- LjIS' jj&j lf......U |»Jio jl ^2.'.,.; iJ-l Sjlil 

tJjjA Jb^ j-~JI ^Jbj .» jJull Ji« tilLc SjIII jl J|Jl>- j_ji *Jas-"iU JS 

:j j; ..f? n n Jj--^ i^jjJLj SLJ-I jl M Sjlil jl 'jjg til oLviU^JI 

_^tj iij-AP UJaj jl U ii^k-* ^1 ht.nl o^UJJ L~»L*I l-U« iSLa jl -MJl>-- LJ= y jjJ" 

Jb»-lj jl -jl^il J-j**«» t^^~ * ^ ^^"""l-S • J~2n&.\ ^ 6i J^J J-^-'- ^ l <j-* Oj^i jl tSLi-l 

i»-Js l$J 1 _ r J ( _ s i5l liU; s-LiJ cjU_jU-S' JjIj i^jJI ">V<I . ( _ s S)-i-Jt iaJuJ-l ^jl* jU^S" ls-L-JI JS 1 
tjji-i^ll cj jjl ^ ^1 Ifclc hi ..t «J (e-Ltj U^) LjJ^ibi- _jl LjS oljl* il •*->■ fz> 
2000 L»iJLP ^Ul oUjj)ll tiHj jvS' SJii jf a.*..,.,J 5jjj»tiJt «o .tiL^i~j 

S2~ilj j-'jfll dLi* ^ SjU-^Ij dLil_jL- .iS' ^Jl ^ o j$> (iJ-l U">y-I ^^ij j>) 
j jJai« J^-j Lc j Jjbl Jl^ j) tiiil .^Sl _^JI ^ iy^JI o-L$j ^LiU i«j">UI oliiJIj 

I^yMI ^>«JI ( _ 5 1* S.iL.iU-1 'jjk-H j^sLdl c-L^-MI j«-)l* Jj-^l ^ 

^^dJI ^ i j0 j^A±J j Jm J %jJ^-\ ^ c^wlJ I eJlA .^lijlj L^J^^- p-LjI L^*s—w tU SiLa Jl^*> 

^ ^j^j • • ^ ^2J jl 5jL«-aII_j i_jiJI ij^-ll J» ^S^'j ^^^^ "i— »L»MI (< 

S jja>- JJI jl tS.iLij.4- 1 Ll^cJ ^iLj L^u jls d.il„...ll 4j15C4-I sJla 

jjt>Ji! JjU -l-fci* ^ jjtiil jji^f ^1 U">U-I j_jl ^1 iJL«_SvJI jiJI jj- 

1 Fred Hoyle, The Intelligent Universe, New York, Holt, Rinehard & Winston, 1983, p. 256 

2 Andrew Scott, "Update on Genesis", New Scientist, vol. 106, May 2nd, 1985, p. 30 
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^ SLJ-I *Lpil <uJ jjLi |J~4 jl L«^ w^ t -. ^ .J! (J <L«JuVl Jj»-i> La j«aJ>S 

ij^ 0^" jJl '(j**^ ^ j»L5j .ULc jt^jjiaJ ^jju^Jj iLiif CJLS' ^1 oJL* *LU lLx>Lo J^>- 
jl Jb V tjj*^ jiJ Lai aJLa JJ- iJVl ijiaJl tj^IalJl (_ji>-L) j$>5>\ {y>~P 

Lgjj^Ssj jL^ - *Ljj2 i^jLviA ^^jy ^1 Cj j>- Ji ^jVl "L^Vl ^^iU-*- VI 

Jl SjV^I ^L^VI jLSU, jLf 1JL<a j 
t^LJl ^ jjiS* ^jJ V JjjLLl ^ >^L! SJJi*il iLjiall oJLa jl> icUi ^ j 
j jI t±j ^>»Jl jl ^Lli * « jl y> CjU- jjJl sJLa Ji« Jwa^td jjSi ^ ^La^-Vl jV 

.iJLxJl a jl jsLl oU- ji -Up LJi" ^JS S^VI ^U^-Vl ji c~. 
_/~*sll SLadl 4-i~«Vl ^^Lo^-Vl iL^-l J^sj jl ^Uai^>l JL&9 t^Lj ^} ji jisJ j 
.oLuj j^JI tiJJi j^J j i.SiL>- l^~?t«J J"iL>- ^ lJ^- i^L>- o j ji? c-^- 

ijyj jj ^L) <u~iJl j^p SjLxj oLaLi-l sJLa c-iL^j tl j~S j,^* .11 1 g .i^m ^ ojl^-I ^^Jl 
diLr jli S y2l~~a Sjl^ -LP ij~<Vl ^U^-VU Jaiu-I tdili ^1 5iUi>VLjj 

j^p ^LgJl ^LJl |>^?fcL~j j^J ( _ r «S' ji jl VI i5j^>sJl cJUa.il ^ ^>-l ikSj iJliA j 

^LuJl ^ja IXj jl jJLwo ^^s^J bljjul j^S^J jl Ljia x^aS ^1 5j^sJI oJLa l? Lp jLf j^J j 
j-p ij~<Vl ^L^-Vl ^JSc*J\ c-?-L> ^1 Vj Ji "$i tCUi j .J~a i^Atf 

< 109 ) .jL* L^l jJl SJLill 
Us-^l j jLS" <uV S j^kJl Slpi JsL« jl ^jJ ( _^>- V j LjUsjI V ji hyf- jJj jj j 
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Jy*a>- ^1 (_£jjJ~1 if-tP "proteinoids" (oU-jj ^Jl yUaJ) <Li~*^!l ( _j*sbk>- , ^l J^-'iLu jl 

.4aLu> oliJj ^Jl J^fl 2JL~« cJUs iIj^aj ol-i^-j ^^a ^yJl oliJj ^Jl 
ioLo^l £»-ju$JI jL~»-l toL~*~Jl ^ i^l ^1 iw»JL*J! £U>J>I ^ o j_JSJ iJlla 

l^^fl ^ptJl Lj ip J* j^* ^JJ '(Chemical Engineering News) 
si j^s ^Sl ji\ ^ *- 4 J jis j^i l«l>- <U*l>- (jpt-J oLiflj JL^eI^xLi oU-jj jjUai 

Si j*- ^il l.b>- I<JaJ>l oLJ j^~L! IjU i$jLL« ^5sj j»J l$jl Li" tSJl-Ul ^ j^!l J*-l ^ ^a LU 
<bl ^j"^ ^ J-4 j .sJjliJl if JlP j 4o c5j~" j*^ objl^Jl ^a 

J^j ja JCm* OjI^ l^Jli ^ jMl jj../a.*Jl ^a C-i j£j JS oUj^A-I sJLa Jia oJlS" lil j^to- 

010) .j^L- 

L>li -^Jl jJl ^a- Lg_>tl_jl ( _ f lJl oLlJ j ^Jl jjUaJ C-iLS" Jt-flJ 

oLjjj ^Jl ^Uaij oLjj ^Jl (ju (3 j-a-Jl .3aJ» ^JIj 4~-Jl d~>- (j- 4 iJ L a. 4 -1 oLlJj ^Jl 

JbJLiJl ^ ydl L^-j ^1 s y.jJ.1 j SjUaJl iJL^Jl j iili! ol ^o'bJl 1^! 

tit * * 

.^jUail AjU^J ^a f-UJjJl SLJ-I ^L«l Jiv-ij CJlS' 

"DN^'^yLwaJl ^^Jl j^uJ-l :S^>t*il *<c>f ^ 

L-*jjUsi l5 u- j t Ja24 SjIjJI j'^5wj jjJL* jl il ioLJ j^Jlj i^'ifl ^U^-^l Ja2i 
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SJji-l jl jA dili <_«~Jl j t ^^5" (JjU ^1 jjiaill Slso j^2j i-Uel! |»J^>sll t_» jS" ^ill jli 
p fc'll olw ^i-^J aJI IgJl -ijV 5 ' ^j^Lo^-l j^i S^S" jil oLjj jJI j^o i<> jS i jSyt C~~J 
< fc'll j^p l-V^J J^ - ^'y?^ jl~*>$l cL~>«j jlS^f JuAjcJI (.Sjjh'll 

.i»b>sJJ i~uLu^!l olJL>- jJl (j* lS*^" jjiaxJl SIpj jli SJJLxil 

ij^ill oLiiSl j SJI j^JI ^JL» ^Js- ol ^ j^Jl ol j^kJl jli tiJi-l ijj ^L-l 

iJuJ&- JS'Lw) O ^lil Ji ("RNA" ls; jjJ1 j.j^JI J "DNA" ^^i-^aJl j.j^Jl ^^^a^J-l) 

i*?UM oU jl il .^j-iJl j«— *l~J iLl^ ilaj^ ( jL~$l |»—->- i-U- 

j/io4-l ^a ib>«~ws (ilil-ljJl e-LyaP^I ijj ^1 ^J-^i-l ^^iiil J^) jLJ^fl £j\jup 




131 



t_j oUjjji-l oJLa l? o-»Jj J yyJL«I < <L^sL>- oUj^>- ^jl jU?l ^ t yL-*aJl (^J^Jl 

£^>- -U^*j j "A, T, G, C" .LgjLwl ^ ki j ^4-L LgJ j^yj S-IpUJI jl .uIj jJL5s-JI 
IJLa JUjj iJ j ^1 sJLa si _^>- ol« l? Hp ^LJI Oh j& cJ&$c£H\ 

P y P * 

jli (S j^Jl j^J J J Oy^ 1 J J^ 1 J**) ,_yJ! liUs^Uj . J^Ldl yL^I ^1 

6 0 0 j ti«JaP 2 0 6 ji-j^aj L J& Ui>l ^j^i SJl?-I ^Jl i»Usl! ( _ s * r ^aJl ^j^Jl ^r^-*^"' 

i^j^Oj J/ 4 4-> J^va J 4l .^fr 1 0,000 ^ 5j _j5Jo S5vw^ij 14 1 .^fr 

1 0 0 j tiL^yi Si jj^ll ^ I jjJL 1 3 0 j ilw^p SJU- j^Ju 1 0 0 j 
L»l IJLa Lj j< :: ~»j ^j^l ji^»4-l S j i.. t il jl*ll i_x& jl Uijl lilj ! >» - » • »« » - 1 

5 0 0 ^ LfU jJU>«^ oIp ^11 jJU>«^ 900 5S^L-p i~&> ^aJLt -U^ 

j^j^ijl ji^^-i-l oU j£j> ^ i j^i S jjLiil oLs j^j j±'j*y\ j-ldJl IJLa jl \2s*Jus? 

Ua>- ,<,l jl ^\ iiaJi ijL^aij i-^aS ^1 -iia&Jl sJLa -Up- oLj^II Jj'il 

JL>-^!l -Lpj .Uli SJjUJI JjjJip LgJuc^- SlJM o j^Sw ^JUI J-jjJS'^JI k_, 
(ju'iU. Jy;?Ti»ll ^ jl j£\ ^■/t'^ i iS j*i*l\ j»-<~4-l ^ flJl -^"^i 4^1 jLXP^!I 

jjLuj . ^?waJl k— ~o j^JU ^jj^aJl l jZi>sS jl OUjJLl oJL^J Sjjisil ol-LJj-lS'_^Jl 

:<J^aj iJUsl^l sJLa Lj ip t^jjjJ^JL- dJJl ji t^j^IiJl e-L^-Ml j^JIp 

0 4-1 ob>> <tL»J— u ■ L $~*l ^i^q - ^ 3 0 0 j*^*^"' ^ a * - Oyj fi^H 
ajuj\ i j>- jJ I jiiij .SJLJ jJS j^j 1 0 0 0 ^^Li^-Ml »JLa ^9 i*^>sd,l ^ji-^aJl ^j^Jl 

Ig^a 5Jj-Ij 4JL.JL.J j^^J ^« . .,i^ll j.j^Jl ^-i»J-l 4J — J x ^9 ol XS jJS ^ ^l^>l 

^-i 4 J -"^SLi (41000) jL-j jl5LiS(l i-lp -^-1^- jl 1 000 ^ SJ^Slo 
jU-l £^~> V Uij tfJ L«i 4 1000 jl jJ- (oUijlp jUl y> JJS ^Iji^l-Lj -ciJl 

("^.(^Ijil^LJ^I 
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<uU| Jb-!j ^1 tf i 1 0 600 ^jL-j 4 1000 ptj jl oLlijlPj^l jU*^l> 

1 0 ^i^l jl Lfj 1 , ^S^l jAv? 6 0 0 ^Ui! jk4 *S jJl II* jLS" lij 

lijMl 3JLjJaJL Si.t.,^!! ol»LJ i# j/i^-i-l j L? i r *aJl 

oUj^>«JJ ^^^^ jjJl jjj^ScJl J->-l j^a j^a Cfi^-* y (3 pL> ^J*** Ji -jj*^ j' 
^IjI ^ jLU- ^l jltl* Ji»ijj .ijL^-JsJl fc^-)lJL?-*^f I Ssjtji tol-LJjIS'^j-Jl Jia tSJJi*il 
oIjlj oJLa iL^-l tj^^a II* j ^^>-Ml j-L? Sjl>-I jJI oIjlj jJI^ 

< 112 > .JUSiilL J-^~a y>l II* j iU>- ^U- 
Jb<j < L» j fc J i_j ^pI iSjLp jjh'll 5jjiaj j^al ^lil nil^ 

^ 113 ^ .S^>«jca j^sj ilSsj Oi jJl ^9 SLi-l J*v?l J^-^ j' ~^a 

IIa jj>- J)i\ (Jl jip'ilL jl t tf jrfi j^Ip ^j^aJl /Jl JUJI _^W>I Jjj 

ji SJLiJLk j^i? ^ L«l .(Jas»xJI j^p Ij>- Sjl*j SJUji>-l ((_j^jJI tjj^l j^^^-lj 
di4) .jlsQj Lgji L^p j^aJi ^ ^ls^ Jjyjl ^ ^ 

"i! L? * r *aJl ^yJ^Jl jii^o^-l jl (jp- ^ I jAj ^!l ^IJ^- j~J> (JjLa ^hS'll oJLft JUp jj^iJ 

M oLcj^^ll oJLa ^ivaJ jli t^SI ^Jl ^a oLJj ^Jl toLcj^^ll S-LpL~c ^(l 
U-gia jl ■ Lg , « . ; .. /a . l l ^.j^Jl t _^i«J-l ^ S ji-iil oU ji*il Jjji? j^p *i[ jl j^? 

jl jl jl j^Jl 5«1*P Jl>-I J^a C-i jJl ^ Jjji _^>- _^a U^^j jl Lali t ^^-'ifl (_jip Ju>I*J 

! ^p-S/l JJ OS UftO^I 

^j-^ _^il II* l? Ip jj~~5"L>- ( _ 5 Ssj jr a^(l 5j jr ^^J.I s-Lj-^I j»JIp jJL*jj 
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^Js- jUipMI j_jj SiJLvaJL; ^Uil ^ jli' U (^^l t^oJ-'j < _y « .. l <a, l l 

^jl* jl ^yij "ill i j^MI iLSv-til I ji jl jjlaJI SU-i ^^1* <— ^sj itilli ,11 lfr<a)»J 

I Jla .">L^sl cLA-I ii"_jJl>- Jjj-I cJ ^11 ^ l« ) jijU^ jl SjUtoil CjIjj^sU 

.Igj til jicMI j^JaJI »Uj ,j<aju Sk&JI O ^^1 JlS _j tjjiidl ijJiJ "^l^ IS'Ijj! i— -Ikdl 
ji~t* jl—» i«L>Lj iUL»JI_j ^>j^ ,j~~jl jIj ^yLb-J iyill SJipL-il J_jSj tjliil J^— • 

:Jj>-j_jl Sj^^JllI ,1 ,,/ill i*jli j_jJaJI S-pb tLjj_jiJlisj 
k_—S' l^U p ....,. " J ( _ s lSI tJj_j^JI ^^iU^-'illj CjLJ_j jJI jl Jl>- ,_y^il ^yJI J-»i>ell jl" 
JLj>-^j jl Lsizjl Jm^kX^J.1 /j-o jJUj U*^" tkl^d jJI (j—aj jl^il jj-tt&j ^ LjUtlj Jld t J jL c a 

j^SsJ jl ^S^f jl^ U sLA-l jl jl *Jl*j * ^1 jh.irti jls tiiilj ^^l*^ -^"^l oj- 1 Uj»j*-I 

. (1) «4JL«-S' JjL» -iiJiJ-l j«a- oLii As 

Sjj^JI ( ji>U^- > yi ^ ijtJ^ tf* W o' ,,/ill i^J^ll j/io^-l ^h*",; 

j^Jb oLwj ^Jl j jiw jl V cjU*2£>-Ijj .Sjja^ts C>>l£jjl jl C-'U-Jj jj aJlpL^a jji coLw^il 

.< 2 '« !oLj_j jj^j oj£~~t o' jr^? (j^*^"' J '<_y*^' 

^j^JI i >-l cjIjj^>-j cjL-,Lj^JI) L^x^>- j oLJI ^Jl>- ^Jl ^^4-1 5 jaJJ I oLSJ i^ A^ j^SsJ^" 

jj-o Mjb ti-_» jJI_j iiajJI j^_o ^L-^-L L iJl jl j ■■ tj^i>U-l C-5 jJI ^(^^--jjJI 

.< 3 '«iU->(l 

1 Leslie E. Orgel, "The Origin of Life on Earth", Scientific American, vol. 271, October 1994, p. 78 

2 John Horgan, "In the Beginning", Scientific American, vol. 264, February 1991, p. 119 

3 Douglas R. Hofstadter, Gbdel, Escher, Bach: An Eternal Golden Braid, New York, Vintage 
Books, 1980, p. 548 



^1 j>£*J\ Ji>-1 y> j 3SUaJl J>-l ^ j t iaiaiM silpj J^>-l laj^Jl oLg^ ^Jl jl 
UjLp i^I) dilj ^Jl U~«i>- Laj ^ jj« I'll . . .j£ ^\ y\ ji\ 

^ .....Jl ^ij jj^Jlj i^JlZS ^ s^VpI j^S"Jtil ^Lxs'bd i^^xS" Jij 

t jLjlil jliU j3 j . sIpj ^j] Jy>- ^-"tJ ibwil sJLa jly "b! |> jLJl jb^* 



134 



jjkJl hJkS jjLji-l tijlil 

<"<>> JUJI j j^j^l 

(.SajSJ-I jl5sj! ^^Lp jjilSCa j^laill oIpj j! Uj -^ro-^ J-S^j Lf^> SJL?-!j JS" jlSj 

e-L^-^l j^Jlp iJLf! ( j><i' ASj .Jyj^sX^i! ^ iUkp^M (_£j~>i iyS ^ 4jI p-fslsl (j—JLi 

:<d ^aj (Evolution: A Theory in Crisis) 
LLJI U-l ol^l^LJ ~^J r \ jl iL'UJl S jli <.di5Lidl ^yi^iJU ij-JL 

sJS-j 4>- jj ^jJl SJLa*il ijl jaJLJI jj^j jJl iajj^a oMl Oj&> J^** 1 ^* t *j 

C^juJjjl jiJ 4...„ ' JL . JJLn.1) 0«-Lu| JUu 4^>cj 4^51 j^tp <uL>JU C-J j£j -b -*~~i-l g^l ^~)l 

(117) liiJLi j^j Sji 5jI jji S ^^iJl oJL* 



: jjkA\ sIpjJ 5j.wb^ j^iSj^tt 

H u 



^ ^v?l Sj j>- jl\ ol jUJl jl ^ Ji«ill j) ol. ' .. « ...Jl ^ i^jJ^- J.JL!! oLi^^!l jl 
_PL> jlial ^ j^kdl SUi LaI j>\ ^1 ^IaJI ^i-l ^ jl --Uj UJ- ^yi;l j .^jj^-l 
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(The RNA World) ^^1 tfJ^ <j^*^~^ f-^ ^iJ^r - p-i^ '^'^ ^-^J J 
(_s^' CjIjj_)>- jl Jj t^ljl j^Sw oLjj ^Jl jl 

^ ^Lo-S' jA J lO j^JJ 1 9 8 6 |>lp ^ <La.lS ^JJl) >£j^r~^ Us JJ 

jl La iajjJi, J^uJl (ju^ti J»J (_^JjJl 1,?-?^' j/Jo^-l e-^y? ^Ual^l Jjb (jjlijL* <UjiL>- 

. L? i r ^aJl lJ *fJ~\ f-^yr j$> U vtjjajj 
Jb Lp> ^"^U- ^ s ^ 5JLS_w-1 SjUj iHCill 

;sLi-l J-^"^! I j ;■■.»■■«.* jl 

o-LgJ — jil— Ll^«>a jj^j *—A*S t^jjjl ^.jjjjl ^/i o ->«-L) <U j_£il OlJ— >_j j-J-S' j-jjJl 

i»^J LaJb»-l J^>- l yj> ^j-jjJl |_yjjjJl ^,1^ jj^J jl 4JLw>ejd,l olJLjj j-j-JI 
j^j^ijl j.ii^-i-l !jJj£S <Ub>sl»»L t jlpjjA j^>- (.jjh'U ^^IjJl e-L^-^fl j»JIp j^jj ?^snw' 

j^ti:... i2-ij <L-ljj (^jJl LfJ^' jiiio-i-l j^JIp ]Jl*a S-olji ^ j^i>-Ul jaL»uI Ui5" 
ji^^-i-l i-.o.ii-tH j^oi ?5jI-UI ^ (^jJl tjJ^' ji^o-i-l LiJ ^js-S" :5JLS~uMl JjJjJI 

(118)^^, 

jiiio-i-l IJLa ^lh:..il i— tSi-L^aJl ^^^f <£jj£j jl ll^ ^al lil t ^>- -2 

(j- 4 tf^J tLJli <u~aj jl Jj^i jl ^i"^ <lLJLu i j^^- 4 ^ j^^il ^^JjJl t^J^Jl 

jJl ol-LJ ^JS" ^jJI jJ>-} jjl j ^IJUI jl jJ^jJI IJLa J-a^j jl 4JL^x jLS" oLJS(l ^1 jJI 

jlpUl Otj ^SUI JJ\S- jl 4>-jjJ J^JL~a j_al <ul ^lUl jl j^Ldl *UJI Lg-a-L^JL-l 

^Ul U^jbS - ^ ^j<^> ^1 11a U^-L j'^r^ 'J^jj' t^J^J cr^^-^'j^" o^ 21 ^ 

(In the RNA World) : ^^1 tsJj^\ o^^^ ^ : j' J-^i 
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jjkdl tijlil 



^j>c~\\ RNA j^gis J^>- <ul. . .IJjI LfU £j ^1 ^5^f ^ Hz&j j£ Jj> ^laill jl 
<&_}>■ RNA j! iHtlidl lu j£i l*ajl |>J^j Jj t Ja2i s-Lo^&l j^Ip JL^j ^j-J j^^fl IJLa j... 

^IjJl ^JUJl ^a (RNA) ^j^Jl (J ^JJ ^"li j\j&*j>-j LstfjSil lij ^ -3 

jlj t^jjjJl |_yJ^Jl ^/i o4-l L^aJU»sl«J fr^j SJjJLp 4~^al ^jJ>\^>-\ i j>-jj 

*— j*j Oil jLdl Lj ip ^!l J.a.".> t j "i! ^jJl tf J^Jl ^ j /l o . ^ -l jl dili .-L>-lj (juj ^ 

SJl .X>-^ M tdili ^ji* j il i^Ml ^L^-^l LI toLJj ^Jl 

IJLa jli (juj ^Jl ^IsTil olS" ^jjJl J^JI ij^o^"' J j^J J ^rV o' 1-^*1 B|j -O^J jJl 
-5i?L~) J^> _ LJli L^>-lxjlj LJli SjL^ ^ ^ jl J~° Lli t^yjw j^^j iLkp^d 

jl ^wail iSl _^~il j i _^>- j ^-l*J I jiaj ijl j j«P I j^l £&^(l j^i tlyajl 5JU-I sJLa ^a j ■o^ 3ju . 

.i-L>j<Jl sJLa jLjJI 

i^jJbl- ^j^aP ^tg'j^ (ribosome) ^ j^u^jjJl j -iJui-l ,_L>-li O-L^- JjUJJ SJ^jva 

— ^j^u^jjJl jL J^Ajw y>-\ \~&\ ^ijJl IJLa l jil .ob-jj^Jl J^a j^^j JJbw 

Lj ip jjLA-l t j^jj^i iSb>- Lj x>- j .<u~ij cJ ^Jl Si. > 'i^ll ,j^<l£ Liu jl i_» >sj jlS 1 -Uiil 
Jy>-b Sj _^>- ^11 oLj jLdl Jaii ojU-xpI ^1 ^1 -b- ^1 <o oLi>si-.Ml jL>- 

SJl jj&Sj .^f^>- J> *-J lil LaLiw RNA) ^a j DNA ^a Si ^il ) s jjLllI Jiij 

pjj oUj_)i-l US' j^a (jw^>- J5j iJlP 4JUI-L i^slii-l Sj^sUil i«J>- jA\ 

jjjj LgJLaj j S jjiiJl y j^? il ^DNA) . .^H ^J^JI j.^q^-I ^ ~°jJ-^>,~ 8 jj A ~ *> 

J^ti i Ij^>- i»-..«-^.ll £y> ? Sp jiil 0 yljdl sJLa cJLSSI cjs-S" j L ^ia ^5sJ j .oLf' ^Jvl oJLa 

(120) ^iJJi 

IJLa Jia jc^s jl ^IjlJI jJUJI ^ j^j^JI tyj^Jl ^^ioJ-l iLU ^i-S" j^J j 
S^ff |>LaJI j^l>- jj-o (juj^l ^bj^! l^al-l>si»«l ^Jai-J c-iLS" j^Jl JjL« ^Jl ^ Uj ?jl ^aJI 
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Lgj jl ^^ioJ-l l5 1p jl^ ^jill oL»~Jl S-p J^jjl c-i^?jj c^j^' tf JJ**' 

(The Origin of Life) SLJ-I J^l : jl ^Ifr J-»^*i IgJUw ^ dili d-J jJ&~ a)\j>C~*\ ^J^j j 
: 1 9 9 4 |>U ( Jj^l Jij-^ ^ (American Scientist) ( _ S £> J ^1 ^JUJl iUt* ^ jj-idl 
^j^Jl ^yio^dJ jijZ ji <tfj-L>- jl^ ^jjL^JI I lf> jl ^1 -JJ j^i- U j-il 
jl ^5d!l ^jIp SjJJsil ^ ^Jl jtJ j^zy jb<^?L>- ^j.,^*!! SLJ-I ^jJl 
ijuj ^Jl 'SA*^ t - J ' j]a>- ^ S jia>- ^J*& Sj-liilj tob-jj ^Jl S-IpL~4 jj-b 

j^j Jl>- ^l (juJJuil J^lylajJl ijuL* jl K>c~p\j j^^j jl stjj 

*4>-JJ jjiaJl Slpi J^-l iL^fcO S _J J^>- J^a ^(1 djJ^sJ M (^jJl j.fi^-i-l Jia *<jj>- 

^jh jl J^j <Lu j^Jlil <L*l*Jl (JjL&i-l (jui ^>-l <L>-U .o Joj 

jJ* 5il yi- Lil 5ijU<aa SLJ-I j^5sj 3JL~o j>jyi Jj- 1 ^- ^ (_yJl 

y> \ ^Japf SU-I 

IJLa jl dUi ^LilS" j_^j jjJ J^-l j tjyj j> j! S2j2^-I oJLa La j .iJljJl ^ jMl 

2L>- jUM Jj^Jl sJL* ^ (jC~Jl Lf jj Jj - O^fi! jUij^ll ^Jl ^kva^ (juj^Jl 

oU-jj ^Jl iju^> j^5w ^ji^ jUi^l ^1 -U<ajl- jh^i^^.^j .l^»Aj ijj jiaJl C-^- 5iJU^aJl 
!! 5jiLaadi!i J-^ j»JL> jl Lj ip ...Ja-?sil ( _ r uij ^ ^1 L>- Sjjjj^aJlj S^s-^rwaJl 

Lfry^aj jl jji j' (j -0 lS^' _ J?\ '—^ ^'-^ 0J^?~"J 

^1 ti^UJl 5-SLjLSsJ.I ol ^Ul j ij^t^oiiJl (3 ioJi^n j j j^PjJl ^^JLp ti»JixJl 
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jjkdl tijlil 



Si j>- ^il ob-Jj ^Jl sJLa l jJLp niJJi .S j^lL^a l^-jUj- ^1 ^>-l oU«jj j^&S 

ti_~J jjj 5iaii- Laij JL>- ^l <Ujl>CUj 5~Jb>sl4 iSjjiaj jl <bj-*a*Jl oUj^A-I 

frLiJu Lg~»aj ^hi'j <Ojj j-^aJl oLf jj^fl ^«^- Lg-ibf ^1 l^t h jl ^ 

lil j . ^^jl^ll <&Jl LgJ ( _ 5 SsJ JjL«j !«• jlorf ( _ 5 JL>-1jJ1 ^ia-^&a j^i jl 

?io ^5sJl oJLa ^a 

M sL^sll j-^aJl il ^il ^<^>- -sL^I i jl c-?«-^> jl Ji i^j y**^ j^ •' -j* '—'I 

^Jl ^a CU*^jj VLj^M Sjjj j~^aJl oU-jj ^Jl lil ••V^ 

c-j^>-I L jiJl i— )jL>sJl ^<±>- cuLis -Ui) . 3~>- 5~L>- L^-* ^li ^^"^l jS^ jl-~>-l 

LSii jl ^5^c V SLJ-1 jl ^1 >_j jUsJl j oliis-'iU.I £^>- o jLil Jii ^il I j-* J^>- 

e-LJil ^>-l SjL«jj (j^ Oj^Iaj O^- 1 >A*S'l*JI Lai . L^JLLa »L>>- c^J* - 

Sjj^- ^jbj Uli t_iib>sj j j^kill SIpj ^^^j i^aS "^1 L«i tLJli S-U ^ 

^>-l SL>- oliJ Ji j^J jl Jj ^ ^ys SL^- Jjl jji tjj^ j-^aii-l liji 

\Jl ^1 l5 ^j j^Jj IJLJ jl SLJ-I ^kuJ ^ il iUl ^ISUil llftj 

.jii^o i II 1^ ..i^o i £0 1^pU>j>-Ij oL^cl) isj^Jl ^1 jil 
<cL>- jji? UIp Ja->-l LLIp jj W^?"' J ls^' J2j2>"I L5 i^~"UI j£ IjJjLiJ i-a.,^^ 

j£s ^ ^ jLJl jl Jjkpl ^ 5IjLa J~— * V-o-d j^jpLoi ^ tjtJUS' ^j-tf 5jIJj 

S j£Jii\ oAa jl j^aJl jlS"j o j . ^ a. 1 1 (jlsM ^j^jl ^ ^ ty I ^» jil^J jl 
4^>- j |>LI O^ijJl ^JaT....J iJ^AP i=^- 4jI -^-1 jl ^Ja"-"l M kila^cDl sJLa ^a j .^1 
SJ^- ^Jl 4.,.ak.ll SjU-^I jl iijX j^l j tU^uko LLdP j^j jl U.up1 j^J .-dlL S^^il ^kJl 

< 122 > .ij^aail ^ ^Ij^Jl JaJliLl ^-J j t jULl ^ SL^JLS 
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I 



ijUjjjjjl (jul jiJl ^a Jj<j ^ JJl) 4jjI ^J-l LSwjLjJJI (jul J^a ^yUJl j^jLaJl ^g^JU 

La lil j^)Jl jj ^ ^1 ^1 JjjS j JJuM j ^>~pi\ L$~*aj Ji" oV; (v*^' 

£a b jJs iwwiblj j JJL4-I IJLa j tijA-JaJl O j jJaJl JJ? ^ t y>-jL>- Jb-JJ jji CU^ y 

tJL>tJl j tildJ ^ j l? Lj iJ-l _^«p j iJ-l oLjLS3I £^>- jl . LgJlp ^ i^JUl j^jJSI 

.dAJJLS" 4Lo j <Ca jjia "i! ^JJl IJLa J t j^jLftJl ULgJ LftJs 

oJL>-l La lil -jLdl J^~- L J^— ^LjL* .|>l jjJl j^^Lp LJLf LaJjsLl; S2j2>- Juu La j 
LaJI£ jl j£ j^JLs ol Xk> <uJl cJl La (_5 jiJ o«Lp j ilL* Lg^ yj *\ y^fiitS ^l sjL~» 

JLS LgS" ^p«-a jlj tlJU^ail S J-L*J LglSsjJaj jj^«Svs SjL-Jl ^L>-j jlj ^Jl Lg^a Jjjjj (j^j^ll 

objLSsil ^ ^j— xl J^~£-> (3^^ (_j^l j <L»ii-l A^bJ^Jl ob k?x~s9 c~Jj Uaj . ^j12i>j ^Lj I jl> 
<LL>k _«JI 5jjI ^1 LSLaLjjJl Jul _«S ^UJl j^LaJl j oLjLSJI L^a iJ-l 

.ij^-iaJl i-L»j<Jl »JL* o^jUiLj LjL-?- L^JM>- j?*^ (_yJl 

L^^iJ J^ 1 ^ J t(Entropy) Ljj jl»^!l j^»Laj ^~^Jl ^yUj-iJl j^jLaJl IJLa t_ 

^ iojaj^l Jb-I U-LS" JaUJl IJLa Jb_)jj •ioL.j^iJl iJaJ^I ds~\ JLS jJUI JJL4-I 

JJULI ^'j J -(^^1 j v l >^^!l j JJL4-I ja J\ UaL^o UUiS <u ^S" 
L ^«^a2jj .i— <l ^Jk^^fl j JJL4-I jfu ^JLlI J^LJl IJLa |>Uai!l ^jI ^Jk^^l j 

jia^Ml j JJvii-l j^a 5JL>- <ui^- j^f ^ J^~~; 4**~> 8 j_«^Jl jL> Luj ji<^!l j_«jL5 
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j^ls :<uU jJJaj Li" j\) ^J-l ISLaIjJJI Jul ji ^UJI j^UJl S^s^s 

Ljj jjj^ jl (_dp 0J^*~! ^ j-^** *L»ip j»Japl jl J ^-0-* 

^JUl) j^b^ijjl o ^Jl tjupj j3j t^jbJl iaiLdJl S J^K>- Jul jiJl ^ ...I! jaJI 

< 123 > .^w-L jj>£LI jjS(1 j^UJUl(U^^ AJp^Ia^ 

oUjjpA-lj ol jJJl jl ^-u" L5 $i iJ^lSvJL j^JUJl IJLa ^yaSLu <UI ^iaj .j^L-^flj 
j^£J 

Jj<j- j^SiJ ^ tRNA j DNA 5jj^JI ^L^-Vl j oLj j ^1 Jia Julnlil SjLV ^ j>-\ OujJ^>- 
^Jl i*s> jiail i-UjJl »JLa jli i j^kdl Sj^Joi) Ilia j .I.Ul.i ^"^1 iJ-l ^1 ^"^1 ^ Ju">Ul -dili 

jl VI 

(»■ 

Jail 

Ul^l iiLft jL j^JUJl IJLa Ja> Ui-i .5jjI ^J-l 15L<LjJJI jOl jS ^liJl j^JUJl oUil 

(Science): : ^JUJl 5Jb>tf oVLail (_$J^-I ^a ttj^j^J j>-jj jAj tijiaJl sJLjj (jo^ll ^>-l 
j^laJl ijiaj ij^ ^j-^aJl ^^j^SUlJl ^a s-L^-^fl s-UJLp Lg^>-I J ^1 0"i^iil ^J^-l 
jl c_ -ijiJ-l jl iJ-l «•! j^Jalll jl dili iijl ^1 LSwibjjJl (jUl Ji i^y^' j^jUJl j 

(125) .Jj^Jadl ^j^; Li" ^iS*| ^^J j ULkjl j I.La«J JSI ^-yaJ cJ ^Jl jj lJ JLJ 

jr* jjiJl ijj^>- c-^j v^-I LSL^LjJJI Jul y ja ^UJl j^LaJJ LaJ? ijllLTSjj^ sU-l^ 
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,Ji JjjL .5-*-Jajl ti j ^JiaJl JJ? ^ iJ-l oLjL£JI ^ SJJsjw jL£jil jj&js y>- JjLaJl 
: j^JaJl ^J^JaJ Igjj^Lf IJL>- 43 j (American Scientist) Sjj^ll O^Ull ^-^>-\ 

ilj VJS 4ilS t^SI _«Jl ^1 LSLaL>jJl Jul ^ y> ^liJl j^lilL! LaJs Ji^j jl ^y>. 

- JiSjail ^ ^vaj ^bJLj tLgJL>- Lj ip jl jiu-^J Jil c-^t-^l iJ-l iii-l i.--:^ Ji .LJL«i 
JiLi ^ j -^j-^Jl Jr^Jl iJL* jl .^^1 j Ji^dl ^1 Jjjp jl jl }b-U jl 

( _ J ip ta'jLJl J^a ^>-l £ji ^1 j\ LSLaLjjJl ijul^S (j- 0 (^^1 j^jLaJl oLJajw e- yfi 

(126 > . JaiJL, U^-od -SjLcII jJ> jl SaLdl - &kUM jUil j-a (l^^l 
j»Lal S Jx& Jif 5jjI jJ-I ISwsbjjJl Jul j^a (_jJliJl j^iLaJl jli iJa^-'iLi _y» j 

Sj^JoJI CJ'ftS- Ji j .dllii" 4,..akdl j Jj <LJbJl i^-L!l ^ Jaii ^^-J jjia^\ \Joj Cj\^>\ j£>\ 
jl Ja53 jjij^si jjiaJl slpij tlJLft S ^i*Jl ^^*>- L5 Ia?sJ L £»-^ f> j ;■■■>■■«■* ,_yl JP 
jA j - jjiaJl ijiij e-Uip J^-l j?^<j l5 1p J tjUil J"^— 1 (_^** (J*^^ jt-^^'k 

IJLa j^^Lp SLJ-I J~— ^4^1 5SUaJl iJ-Jj diL§i~j j^IaJl jl Ljj ^^!l j^jli JjA> 
jjiaJl <LL»P jl (j^ 1 ** (j- 4 ^ p^ jJl L jip jp La _«^Aa Lai ^5sJl 

(127) 1 1 La ii^ps^ ^ij^. (j<* J^" (_^* |>UaJl i>-jA j-a Jbjjj |»Japl 5SUs> jJ jj 
LfSlloj cSj** 1 C~»J ijiaJl sJLa jl l5 JLp Ml oljLyJl oJLa JAj Jjs 

^LvL^wfl 

jt^jjiaj jP ^IsjJl ^1 j^aiaJl Ajjiij jUajl Ja~p\ (.(JjLai-l oJLa J^J a ^*^>-l ^a e-ljlj 
. j^jLaJl IJLa L^Ap ,jjali (Opened systems) S>- ^lail « h'll Lai t(Closed systems) ilUil 
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|>Ua; LJjJl jl ^ytS-'ji j^kdl Sjjiai SUi j .i^L« 5J j^l SiUaJl <ui JJaJ ^JUl jlill |»UaJl 

jS- ila-^j jlSwl y Lij jl ^5yc c-^S" jd\ SJJi*il iJ-l oUSl£Jl jl j tU 

o jL-Jl t'^ioi .5SUaJl JJLiJj tji-ls ^l) jl Jj "i! oLL-pSJ^ ^^-gi • V |»UiJl OyibJ 
.£5" ^1 i^S^jl ^ Si ^il SSUaJl J^ptJ ^L^La SJlj ^ ^1 JJLl j ^^t* ^1 

^ 4^l£Jl SillaJl |>I-L?«1-I S jL~JJ ^^—S SiliaJl Jj^ptJ ^jjj^aJl |»UaJl IJLa Jia j>^J 

.i y ^Jl 

u — « tJl ^ Lg^jlis JloJL— J SLJ-I jl £t^>w? . Uijl SLJ-I jlSwl iJT^i 3t" 

Jj^ptJ -LajcJI iiJUl i^kJl Jj«jL Jaii ijL^-S" SiUs ^1 J^ptj jl ( j£c ^..cJl SSUaJl ( j5sJ j 

Sj^vigJl Sjpp-Ml j toULJl <o |> ^jJl ^ j-^aJl J^io-Jl 5JL-fr Ji<) S~M oLjI£JI ^ 3SlkJl 
j <.sJLa SSUaJl ^ jji ^t^j jl ^ jj^" j.S( jj^c "^i .( jl ^J-l j jLJ^fl ^jJ 

.ili^d jl i j\ (3 ^1 ^1 t5^3i 5SUal! j-Uaa j jsy> j^J^\ ^r^> ^ 

^ ( _^* : J 5SUaJl Jj^>txJ Ls |>Uaj ^^JLi ,_j,jl ^^>- ^jSwsUjJ |>Uaj ,^1 jji tU ^jji"* 
jlXi'^l sJLa jU |"Jr>i j' J^-"^ (j^? .laiJw |>l Is- ^lia |>Ual!l IJLa jl^l *1 t j^IiJl Aj^Joj 
^Jo— S-SljJl A..«..JaJl O j ^JaJl JJs ^ j Oi iJ-l oUjI^JI ^ iil^lj iJJ&A\ 

l^bdl jlj~Jl ^ Ji»ij j^IaJl i^Joj jL^aJl <u>-l jj ^1 5-2-aJ-I iliwil jl ji\ 

j£s M ^1 oLJl ^ j^Jl J-i<Jl iJL-P Ji«) s-LA*il 5illajl i*JajS( ( j^C ti-S" 

4jli ^ <d iyl-Ul L§iU- ja ^ LjjJl ^1 ij~~«~i!l SSLkJl jix jl 

ijijwa^fl ^^lo^-^d jli Sjl ^i-l CU*A>jl Lfcg^J .LjjJl oJLa ^Uijl ^ Jl jA 

LgJli ^ 5SUaJli .<ulp OjUpI ^JJI J»~LJ.I L? aIiJ.I |»Ual!lj iibisil Jajl j ji\ J-Sw3 1» jt«; 

jl oLj?^ ^^il l-U«; ^^(1 oUj_)i-l jl ^ 5-v^l ^L^^l J*J~ L ^ , b! 
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oUjiaJl ^j^j j> I J-ai i3jj!aJl sJLa 4^ JP^- SJUx^-Ij <j*&k 1£~«UjJJI 
j .5jjiaJl oLjI I j^jLaJl j AjJkS\ jru S ^*aJI J~^J *J j\p*j> ^M^"' 

. L§~U ^_-UlJl ^( iJip 4>-l j^IiJl \Jaj jl Ol jjUil jl jUJ.1 oJLa C-X-jI <.£±yj* 

(ju jjjj ^Jl ^ n^j"^!jb>t£ (jO j jj<ile-U>JjJl Jjjj <j^>- jirujt LLl ^^j^tUl j»Jl«Jl 
(Chaos Theory) jjiJl 4^^^ y |»-!l*Jl IJL* J^sjI Ji j . jjiaJl Sjjiai jruj <bjl jJ-I ISwiUjjJl 
j^J j • j^Jl jl J^^xj |>llaJl jl J^a> ^ydl oL*i> j^Jl ta-Xp Lt^l j i.5jIJ-JI 5Ja2j 

. jjiasi\ 5jjia< Oyj SjjI j^-I <U^»objjJl jjul jru JJji ^al»»j j»Jj oi j^j *P jJI 
^yOLg-S >l jia^^!l j JAii-l ^^li^iil J^-iJ jl j^-? *>■ ^iil p fc'll <j&*-> jl J LSXoj j . 

i!U~1 sJLa (Jafs^j ^.jJl |>Llij^!l jl j t^Lj. jUU SSUaJl jJLi Jj<jsj (Ljj j^y\ £>■ jj ^U^ul 

^IJJI ^.JivJl ^ ^jia ^w?l jr^-l cLUS JLa j -L^" ^ j p h'" jl l j&£ Silil jl Lj ip JJi 

Jy^sMl I jA^S"! jt-gjl^ jjij^tili |t-^i ioLilil s-UJLp j jjiaJl jU^I jru L*SLi SjUJU 

.L^Jli SLJ-I Jy^?l 5JL5wi LiU 1 j-L>- jj SLJ-I <o i_iL^S ^JJl Ju2*ill «-l jj ^illl 
iu>ip JjIa>- ,^1 oXL-J "i! b lijJL>- oUJl?- jJ jjill IJLa i%-ljj U lil Lil J~j 

j o .,1^^ <uji tdiii j^s jJ jji^j jjiaJl jU<ajl jl~>- ^ oLial j^w il^j Jj 

< 128 ). L /IJUI ^->Jlj 
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i>- ^il JS J U-UpJ . jljjjil jjjJl (J-~«j ^ jLsO-^ll ^ »Lil >_ >yy » au « > vi~>>- 

.^^tJl al£l> L^>*>- ^"^1 ^1 Lf-J j*J j^^s-^l o' J«>-^ 

jAJl ^1 j^Sl! 5SLb jl ila^% jOf lift j .t_-j jlJl IJLa ^_~~> OJ (4JIA-I aJLa ^a ^1 jJ)i\ 
4*JL5 ^ y L-Lp jjfsii .«_jlsLi!l L ^IU jL> ^Jl ^ 5jJi «-Lj ^a jl ^( La j£i 

jJl ixJLaJl s-Uj (ju (3 j^Jl o! -Lgxw? Ji L> Ij^-I jl {j* jyb Lj ip «_jt>LiJl lJ 1p jU jJI 
t^jy £jUs> oli JulUill SJj-Li i-U^ ^ ^ j^!l i!U~l jl ^a S*J ^1 jU*>-^!l j 
1 1 1 Ljw li U-Lp iJlisJl 4^1 U jAj . jl ^5cJl <LUp Jaai <Lj^' ^-sj 

(.n't 

i_i ^1 IJLa j^^Ip o jjS" j> (^V- 4 5SUs ^Li) U> U-Ji jl i ^^iJ. tol ^JJ oUi « j ^3 j 1 1 1 1 1 
^LxJUj tola jLw tf l l? Hp ti IJLa 5jU5' jl iJu-P ^.^la^ M jU-l .olJUL 
o* **rj> tJ^ J-~^ Cjtj&l . j-Jixj ^1 ^ ^^^k; 

.oU jium j.1 ^Lp JuA*l]| 

Jb-ii .SjyVlj jLJ<JU «_jiic U 5i jp J^-li ^LjjJl Uj^p Uajl (J«Iaij l 3r* 

t5i jj<Jl *L>-jl J^" jJiSil ii jj^ll ojl^ -^IjjJI ^>jIj -jjJbJl IJLa &jJj>- 

.^IJUI jJI >l <uLp jJUaj U IJLa j tJj jj«Jl jLf jl -b-l ^a ijj^l sJLa ~L» ^|j^I 

^ it * * 

j^ScJ Lyli ^.Ji"j ^fyj jl j^-? * 1 j^J ^1 ^^t^-I J 

Sj^Jaj Slpi *>■ j&i ^JDl (_ylJLH |^Ja^)l ^jjLu^ ^1- ^ ) ^" J 

j j — j cLg..„..aj ^ Jf£ eilLl jl j jAj .jjialil 

4....i.a.'.i (3L-° -^2* jt-^*^ -uy jg A M ijy iaJLi-l (jJ ^IJ^I |i JalJI jj->Jj 

SLJ-I J^s!j r iJ4:l^^bS' l _ ? jj .U>5iUs^uU ^-^oolLj^JLJ ^IJJI ^-JjJl (JLp SJLt>l 
s-LoJLxJl j*-Aj) i!a~~!jIj L y' i 'j-;j jjJU^U j^a (The Mystery of Life's Origin) 

55" jJ-l o^!L>- y> iJL?- Ji" ^ »JLa (^US^JI IJLa jijj^a ^^1 ^^Sjy^] 
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4~. J' iajr i iJL^al L*A J^rfiL? <J¥!'J*i.ji ^j*^ ■ 1 — J Lw ji-l «-LgJ k— 
«_jLv^I Jju jl tiJLIi jlj <.Ajj;h*\\ »La.j5vJl ^ iLyslla 5j_j^aj ^I-Lll « 

i<Jaj , iU L~-L-l L*i ^ j Juu Sj~5vJl oLuj^A-l <u ^a,.^.'? ^ JUl JjJ^iil Ju2jcJl1 ajj* ^A-l 

jl ^Uij^fli ^JLajcJI j ^_-J jJl (ju Si jjkJl ^ « gJL^J dilJU ^1 < iL— 1 JU»-I j 

.3J-I iJiJ^I <uLkj ^JUI oU jJUil ^ jlji>-l ^1 jl j£s ^ ^Jl 

. oU jisi! jA \~£ c^Jb^i <U^jj j-^ <Li~l 4^Jaj^|! 4 ■ 1 L>i 

J^jJI (juj ioiiJ^n oJLa Jia ^1 U 5SUs Ji-G ^ JLS1 ^ULhJl jJl (ju 

j/i^-i-l JiU oLa jL<il J^) l_iiSCa *_jLl£ » _^?^Jl ^^J^^ tSJj* j*-^ i^-^' 

(129) .oLjj jJ! j DNA ^j^JI 

^ JJU»- J^a 4iLu La jL i«JI j^^fl ^l <U~flj J^-jju^j Ja~p\ J2i tiiLJLA-1 ^ J 

e-|_j.jJU isLij J^a jLij^ll o .ii^"* ^^jj-l > «j <ULx«La jl !^jL5 toLJ-l J-^?l SjLxpl 

0 j^j L^l>- J^P j^^J La JL«j| ^ys 4.l5s..tll oJLftj -^Lii-I iw~J jAj t41a ~> J ^J>\ 

(130) . J,^ 

(^JUl _«Jl e-LfJUl jLaplj ^^ai j ^^ILft jjj-^aj lili ^SiLJJ ^ylJJl Jia i»«Ip 

Sjji L|jjJ Silil jl jjXfcjuj oUillL j^a_}j j*-^"^ -lS* ^W"^" J iojaj^l <U 

tSjji^j 4jwL»sj iLL-u'ifl t^aj^jLi O jJJJ JJ~~*J J~~* Jl3 J .oLJ-l (jJL»- (_jLp ^j^^s^u 
oUiLLL i^Lclj jjJalJl jU^aJl obLalfrl t.Xij^\ ^L^-Ml L)L>- ^ J 

Lj j«J(J jjiaJl J^iLa j^a ^1 Ij^a ^1 Jy^s ^lll ^J^L :<(J jl> OliLalfrMl oJLa c-iU- J^aLSJl 
jl ^^XJI OLU^ (_Pjlj H i^L-g-j^LJl jl _«il J?"iLL>-l 5iL«ll ^yi 5_«JI jJl S J->ti-!l 

dili i^-j j-b- ^Iid.1 <ol ^(l t^jLjl U-S 1 -Uj "iL^jij ^Ji.s>jj IjJ.1 IJLa j .^JUiJl 
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ljj.1 IJLa i _^>- j jl .siUJJ ^1 Jill jt-JaiJl J ^yLo-SsJl j^liJl Ji< oLw L? i ap l <5j 

< 131 >. SU-I J^l JIp jJSLSM \^kA> US tSJjLi-l 2usUI 2LLJUJI ^ <o JL~a y.| 

aJ| JUJUm j Lsj |*Jj<JI ^_&)b>cJ a .Lap jjiadl <Ujiaj jl j> O^i ^ '-^ j! 

(_5jaJI sJLa . ln^Jall 5SjL>- (_^^S Jj«jSj iaai o j j^J« s-L^-^l J j jlj ti^jjl^- j^a 

jlj tAjjl ^i~l l^waUjjJl (jul jjiiU J^a JJJtSsJl <LL>sl«~a jljj ^( jjlajl Ajjiaj jl |«JjtJl 
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tdUi j .5iJ^aJl (Jjji? jp SLi-l 2JUsi»*1 (JjLJI J../a.a.ll Lulj 

ijc—> Jl (Jt 4 c~U*a>- jlS 4~L>- jl jiiJ :o'5Lsti~J.I oJLa J^> LuJ~» Lul jJcXs 
jli oUil oJLa J5" .U J£ij »LJ~I l5 Ap c.U> L$jl j t^r^J *>-b£ U j^^JLp 

La jli j^jJl S ^ SJli-l oJLa c—J-Ip ji L j~'* J -(,5 ^r* - ' • y Li* j^~> jjiaJl 

2ia3J ^JJ i sL>- <U^ul « l L j~i lP ^ La-UPj t^>-l ^1 "5^>-lp o ^11 

^ki^J cJL? Lo (^'Ijj goU^ LfcOJ j-J jJl) J/ill SJ-1 3JL4-I »JL* jSl dLU (2LUJI 

oU^ll -L>- jl Ju ^ Jj tt.—^ti DNA 5JLJL< o jLp ^1 j^Jl |>UaJl jl 
^JJl RNA JJUl ^j^l (j^oJ-l J ^DNAJI o jjLi Sol y ^lal>J oLcj^l :L$j|j SlJI ^ iJ^ 1 
i^j^jJl jii^o-i-l <u jLtiyxi J.JUI (ribosome) ^ jjj^) jJl J •» ji-£Jl sJLa ji ~Uj <w>-LjI 
J^p^ ^JUI RNA J*pJ.I J ^ yL&JL> UJ S ji-ill sJLa RNA JSLOl 

> > fee 

LgjLjS' Jb^> Sjl>-Ij oji>-j Ji j_^Jl ^ ojl>-j <L>- 5~L>- Jjl jl j>-\ SjL«j- 

.SJl2*1I 

oli S jLw LftJulnJ ^ iJUi-l <uiJ i^LxJl jUll JU-bJ j1j~Jl IJLa ^L>-^U 

^Ls Lg~«f j»J ^1 j ^ Lo U^j ^ lil : jL»J j^fl j L^i Lcj 

tjl jJs ^ ^jJ^>- SjLwi ^^JLp jLsw^fl jru |«J ^ip tLg^ |».*«.Ip ^jj t jL*J| LgJL>-Jb ^Jj 
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iiUJl ^ <Lll»>tA j^sUp jl |»^JL( la Jjl L>- JbA ^JjJ J-g."--' j*-^ '^La 

|>Ui-l il ^il jl ^JwwJl IJLa Jia ^rgiai 5i-WaJU C-**£ -Ls (j^Jl Oh^ 0 J 
jisj . 4iLl " .. i . i jl j Jsllail j di~-<^Ul j JjJ^-l j^a LgJp Jj-*ai~l SjL.JJ 

tSi-WaJL c-aAtil j c*3* y>- ji il^il oJLa jL .jLsipMI ^1 iSJbU oJL* |»iUiJLj Ja 

?SjL™)I oJL* JjU C-J jiiiS C. 
j! "JLj ^la^sj La Jjl j^£~»» |% -JL w u J>2j<j j'iLfr jL*Jl j.1 jl <Ui cLLi M L«*o 

. <LiL«Jl L»i J^TJ j-a i^^sjCj <_S y>J t ^ ..rta ^Lul J^a Lgjl '^j J |1 ; l > * SjL~Jl 
J^a Ji <bl ^Lp JJb I JyaLSsla J^wjj SJL>-lj 5j<iiJ tSL>ti Jjjjw I— ^5" j' tiUi 

LJp Sal jl oli S Jli j-o jl>- M^"^" I-*-**- 4 LaUaj jl - ji'- J J j! 

.4JUI ya <bli j£A SjLxjj . <U-Ss>- 
jl |*^J jAi <L<JUJl (JjLai-l J5" j Jji*Jl j jiadl j^p (J*^^ by? y^ «Uj»- La! 

I JiJS- jjjiJl) oLaiJl g-LoJLwJI ya j . jLaj^ll ^ SjIp oL^sj ^JaT. .....* Si-WaJl 

J^^Ml jJl '• < 4~»l jP j~g-~Jl l?*™' ^ jt-lLp (^j^ j*l J^P S>-l j-^aj 

j-p 5J jjIjJI SjjJaJl jL> tCiU <u~*1 jp j^ jvP jJLj jiJl |> jLJI i-CilS"M 

U iJjjljJl ^L.ul ja j^JLJl 5i-U<ajl (jiau j^p Jjjjjj ''LJ-I SLiJ j**> ^& »jiL5 
oLJl j jl <Ul U j-i wiLdl oi ^Jl ^ ol jiJs j j g aj iLa^'ifl jl 

jl OLJ ^ jCj jl Jj J^a Jju\ c_-aJLT ijjjljjl jl j-P . jLS^C .,i^ll J^a 

j-^aT jl Jb "if ,J ^Jw<i-^i tS ^>- eJLill ol jilaJl oMl j oMl ^1 La jl ^s- 
tj~?fcj| j^L5 j-bi-l ^p j^j La Juu\ Ol-L>-l jl j Ijl>- iilp Ul-b-l 

< 132 >. ijl* ^ jjbJi Sri j 

Lg..,...aj j^a c~ L«j>- SiX^aJl If jjiaJl oU^- ^JtJ 4i-UaJl ^ aa 4^1 jp ^jO&cIjj 

(133). a y.^| ^ ^jf jj^. jl^'LjJI 

5i»U<ajl |> ^gjia jtJbiL>sjl S j^J Ml La jjiaJl SL»>- (_£jJ ^Sh'll j ^jisiJl jL~aJl jl 
jjJiLs |^jl ^>-l oL5 ji^a 4JJI jji ^» jj-V^ ji*^' (j* 0' 7^' ^ 

: L5 JLa*Jl J«^Jl l ^^p S jJii! 

" 1 1*? 1' " • ' sr 1 * <'i'* •''1' 1' ' ■* ■* v» * * 1 ' i' ' '".'m* 
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150 jjkJl^.JL>- 



^^sJ lil .Iji>-I j L>- USLf j^& jl j£s ^ l$jU ^jj^JI j^luJl sJLa IgJ 

: jjjb J^j^l 

tijtjJaJl ijj jJaJl ^ -L>- ^> M ilj*a J^a Ij^Li U J*»al ^Jl 8 JLa ^1 I jfl^iiVl Jj t(|> J 

Igj ^5sj J-^si^j t^') *rs*'^' (j^U^al j^a l^j j-^j^j ^1 1x14-1 sJLa ^11 1 jjL^aJ j 
^1 ^IjSjI JaJji-l IJLa I j-^yJj tjUis-l ( 1 0 950 ) IJb-l j JiJ^aJl Jj^ 
»JLa l? U «•! s.'ifjA t_J jl^J J .» froiapl J i^JUJl s-UJLp ^^JiI J^al _,Jl »JLa ^1 j j^^Lp 

. . . jL~j^(l j^&J ^ijj j^ 9 ^1 jj.Lal^j 

SJ^-I j iJb 1 - (_jip Jj^ai-I Lj x>- 1 jjtjal»j jj !i>4-l oUj15^JI ^U>-l j^j La j«& ij^>%> j 

Lj^f "b! j 1^pL»^>-L SJL»- j^Si jl LjiS^f "b! 2LpI ^Jl ^s- ol jJUl jl : jl*ai>-li 
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olbUib 



jl ! |»-^iL«>-l U^b>- 1_ j ^ I j^ujjU -diii Jj«j- Ljj ^i5sJl I Oj*''' 1 ^:"' j(i-^' 
.j*Ja*Jl jJli-1 4JUI S jJij ^(ULJ-I Lg-s jjJj tL§-i SL>- ^ j 2-pI j j^p Za £ SilLl 

3JLa>- iiSJii-l »JLft JSjJ -JjjLJl jliil ^ UjIj toi*- jjlalJl Sl<^>- j»-plj^ ^ lx.....Jl J^Ul 

.J12M 

4_wf- jJ : LgJ j;......L* |»j JJL> jjJajJl <L>jJaJ ^ h ■ ..." M l _^Jl j-^*"^' oLp 

ix^iMl ha...* . ? j t_a.iT ! jlj~" jUai>-L j-^aJl ^j-^ j- 4 ^ ^js JJi 

ojjo c_jU*aP^n JJlS-* *i tijiL-iJl ^a Si j->- ^11 L£\sM <Jjj- » J-P <LjI ;j g S" ol jLil ^1 

:^LJL5 j^Ml JuolrJ tijiaJl oU> oJLa - jL^ai>-L- La-G 
p-CAi -dUi j .LOLkl LgJ ^1 j^La^l j£\ Ji j tlJul > j^Jl 

I ^ <.<b di-i ^1 ^JuSfl ^1 Ij^lj t'^ia ^.Jbj Oh ^JJI ^L_0I ^1 l^^l 

J^ail j^SsJ oy^j "b! <U jJjuLij i^JDl s-LiyaJl j ^j-^ J>\ I j-* ? >>-l j-Ci j J Lp ^Jl 

4jjJjkLiJ L> jl .|»JL«Jl (^a oU^jiiilL! S^^d.1 ol^ j-l!l ^S'l I^^j ^1 oLiLiil 
j>u--Ujil o^!l < of kp Ji! .i jjJ-l Jj»jI ^1 5^i»l jj ii jL> j jUj^!I Sjj-^ 

151 



\j>jjQ>-j to ^iL^ail I j . t lii $Sj^5 jJl oJLa JjU ^1 Jj-^s jJL! oMjb>&o j^a O 

.(3jJ jl-^f "Lol*- (^La^l iwJLA-l J (. ^LJ L a Sjj-^aJl j^i L5 iiiM i^jli-li tijpLv? 

^ *l Sjj^aJl <U_P ^ j/i a 1 iil_LA . JaJ ijy<-Jl J"-* 'JJ^ 5 ilHJ - ^"" 

jj l$jL «• j-idl SL^- (^-^ j-^' y ^ 3Jl*Jl sJLa j ^ s-LiyaJl IJLa 



152 



olbUiL 



1 > 

i^a j^jjiJbJl jl j»-aJ^-I |»^J jL? jJ ^£Jis ja jjSL** liLa ijMlj .Si-WaJL oi>j 
c_tL5T ?jj-^aJl j^iaj ^1 3JMI oJLa C-» ^5" j C-**^- oljJUl jlj ?SiX^aJU J3 ^SS 

^^UeJiMl oMl -UP J^>tP J^ju |>LaJI ol jJUI £^~J 
JjL» j JyJ^ »l .~< i t|»^iUs Jy>- &a JLa (ju^JLi^il ^ i—iMMl ol j-£p jJL JJai 

I jl I ^J^Jfll^wJ 

cJiwJ jlS jl j-p Oy^' i>° ^r^^l oUj-^aJl oMl cJlS" lilj 
(jyJl . Si, > .,i^IL c-j Ji Oy^l ^*l >• (_^l 'jj*^Ij Oy^l j Ml (j"* -5 ^ * 

t s* *= ^ 

. «- ( _ s Ji JS 1 ^^Lp jjUJI 4l!l jJL>- c^tt-^arJl IJL* Jia j ts-Li^aJl IJLa 

<Ui»>sll iJ j-^Jl ol> ^il S~>- jUM jiMli iUajl jiMl ( _j!p <J^a~> <u~«j ^Jl 
- ( _ 5 k— ^Jl jiMl |> y£j t c5 la— ^Jl jiMl ^1 Igl*? (Jj j-^aiJl) jiMl jl ^ Jj^I? ^p 1$j 
jiMl ^ja>j ti-U-ljJl jiMl ^Jl IgJ— jjj IghS'l" ^1 iJj-^aJl oUJLJLlI *jj£i> -UjjJj 

ja ^ ^.Jl ^ j . ^11 ^1 LgJL- y j ijU^^ ol jLil ^1 oLJLJJl oJL* Jj^»*^ S-U-l jJI 

.<uj jL^ajMl ^ Sj^jJI *Sj UJLta ^.1 ^ ..Jl 
jjp Jjjr*- 4 Ui" O j-^aJl Jjj** ^>l jl (^1 ^U^jI jiMl ( _j1p (ji*Jl £-j>j tj^iJ 
^il J>-b jli L>-Lv? ^jUi-l ^i-l jlS" U^«i |«J j t^ll (^1 o j-^Jl ^j^Jj <•.*■ j^Jl 
jjjjdl j H^AS Uj^i ol j-^Ml ^-^jl jli dili ^jj .Ulc j^iU 

i^^wsj gfyj* J£ Cj\ JS* j^l O j-^aJl j^P 

s-jJCgJl jl JL>- jJ J^*'!'* ' j-^l (J-^LjaJ l~uL«>- 1 jl^>- jl jJ ij^J 

l^llj^^Lp |>uJl 
jL~»Ml jil ^9 (jui^>-^ll 5-iljJl 4 ^1 2 : 11 j SJUJl ijP^Jl (ju -(,5^1 'j- 4- jj^ 

^9 i jA«J -^i-l jU«jMl jjj .ii^ll ^ jU-l Lo5" .<Ui5j J^a j-iJl La (,4^taj 

S^>-l ^lljj i ^4^-1 O j^jI JLSj (. J«^?Ml j^Uaj i^JLJl Cj j-^aJl jl ^^JJ jljL^?l 5JjL>ta 
j^p jJL- <ul Ml .O j^aJl jL«l^>M i*JaJl j i4^L~wM SJIp S^J ioJaJl j iO _j^aJl J^j»c~J 

J-*? ^ill ^Ji -oM jL>sil oJLa ^9 1 ^jLi jjjJUl «•! ^«ji-l j (ju-J^il oMl j ti-iAill oJLa j^a 
J~>«^J 'j^"l ^-^l I jJ^Ij . jiMl »llLkj i^JUl o j^aJl fXjufij i>-ji t ^~4> 
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■Up ^gXj^j . ^LJ3~>» ^11 S^^-'bf I fjk <Ua '.iT^uil olfj-iJl ^rg^ilj ^£1 l^>si^> ^1 Oj-^aJl 
-Up jjjl O j-*? jj-L^? jl j, s (j -4 "4 ^* eAA 4 h . .il O j-^aJl J^t—J 

j»— «>- ^ Si ^il a j& II S j^JI ol j-*2^n Ul .Jyj^t^jJl £Lw< *jl> JJs jLji-l 

jLJ^I jil l$L2i~J ^Jl ol j^MU .i j-bi-l -UjI ^1 J **i-^J *J^^ jl~$1 
O j-^aJl ji^!li tiJ j S j^j>-*if 1 ^a O-I^sj Lo^ - jjjU i jZjjJ£j <b jp%~saj> 

. j» jJl ^1 jLJ^I (jl>- J^= |*J I . hyii^lL jA 1*5" 

LaJb>sl«^a jLw^ll Wj^^jl (_^Jl 4 y 2 s ll J^a "tJjiJ L'.t>-.~>- ^a jl '. j\ ■|i^" - >-L> 

Si\ ,1 

?frL2jj^!lj frj^iJl jljjiaJL 
(j^p jl <ui vii^ L%a 

j^^lp j ^jJl -^j^l -*JLJ1 jij>- L ^ip ^i>l J JJi Oli jS* oIa J .4Pj~a idJU- 

. <U JsUsj M JJI <uip j loJajJl 4j 

5Ji*if 1 oJLa JbLa jjh'll SL*^- i ^jlp ; La « jU>J^(l ^»~J LijLJ jl 
a. j «a " JI oJjk i j <LLS' -1>-I ^ -U U^j- jt^JJ? La lili .jJji-l l5 Ap S^il jJl 

^Jij jp »Jr>* pJ-lftLtJ t5i»UaJl jjP ji'ifl j ijyJl ^i-^l Ja-k?tJl IJL* j iJL«Jl 

h : h^»l)l jl~>- jjJaJl Slpi *- ^^r^d jjjli jl Jj .^ahi a jl Jj.a«.a i_j| ^1 
^^SvjiJl jl : 1 8 6 0 (JjjjI) jU~j 3 ^jLj Wr^" Jj^t? '^Ls jJ^J.1 ^a ^->Jl 

(134) ] \Jo£ Jj~»\j±>- j^a >_t? « .,^^1 jrydl ^ 
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JSI&M f U jjkJI cit*" 



j^JLp 5JiL jjJajJl 5-jjiaj O^ 3 -; jJ-Jl j d~?s-JL ULjLJI J ^aiJl ^ LJ jLlj 

J^a liJLp J ..rtgll IJLa ^ d~PsJL JjUiwiJ . 4jjjJU L>- ^jJl |»-lp jjh' J^aj tOl 

y&l jJill oJL* .^fjjlaj l? ILp ililS' j^kill SU^?- L§Jj~j ^ydl 3~>- jJ ^Jl ^Jfelill j y>\ jlill 
i_^H ijidJ,^ 2 "^ *MjA * ^i- jL>*-L! **■ k>iS3 — C-S jJl j^s— l^jl L>^ t< Qlijlaj 

k^jjj-l dAJi ^\ j~Z*> j-* j tijljjjl j»_ Lfc ^ |>J_?s_l— 4 h.,^1 (variation) £^Jl 

jl Ml tJ^SlI ^4 iJ\jji\ oU^jUl ^ ^jSlI ^ JLp j^J! J50i .oliiJl 

yfli * j t<t_i^h J^^l? n j 'iifr* 'J t j-*«tJ! j^>-l * g ;h**j wJ>*Jl ^JjU oj^i. f 

jj\ y j^li Ml U £^JI jl dUi t«-L2j jMl l5 Ap JJi ,^1 l5 Ap £^JI ^.^"i ^**sJ 



^Ui-I Jilj^Jl y- ^ Si^>-^il J£J o^fj t5ilj^Jl ^y- f -I Silj^Jl 

ji j^Jaj jl ^>~Jl l-L^J .£^iJl J ..i^gi jl^-iU ^^iij jl Li t _j~~*J 

M ^_^Jl li-A jl . ^ -L>-l ^Jl ,j~J^I J>-ta «^ (j- 4 j-^ail j^Sl y jl J^l Jji 

^jJ<j (JjjJ^ jl 'L-JJ jl L^Jl i-fl^.,^ jU j^jt c_ii>-ljjJl Jy*i jl i JL>I 

oU ji*il ^1 S»u^>- oL) jLw iiUi>! Lkj j~ii)l IJLa Ji< jl .L^j 5^?Ui-l ^^j^Ml i-U^ 
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: 1 844 ^>Ip <J JJlla ^ jU oJj 

Lb-I j }Ui M ib jJb- 4*-JaJl ^ i^^l ^dLJ jl t-»l^l tfji 

JJi 1^1 JLp S jJSS* Sli.i £l ji^l J^l -bLT y JL-j t < 135 > jjy. U cJb 

^JJ -il^Jl ^a- jLL^II j^J y^r" >—>^L>-l j^* _^l oL^ jJJ SJj.b>- ^Jl 

oJiialju jlS" la -C«?sj b> J-vail JjjLJl <ubS" Oijj ^1 iJMl SjLjJI Jj<J j js-\ ^L>-l 

(136) 

oLJaoil jj^alll jP J-*Jl jUil IJL* Ji< ij^J j' OJj'-* (jj-^l *-* J 
j^l ^a pl*Jl U .-us ^ilp ^jJl j-^JI ^a SJlSL- cJlS" ^l 3-5IJlJI tJ jUil j 2L«JbJl 
£*jjs~\ wjl^- kiJJjj i'LjIjjJI oU jLtll oLJ Ijl^ <uIp (J^i^ I o-Jl Jaj j^j^LkJI 
^bjl Jl>-I ^ oj^>-I j^I ^jljJl o^jLs^ ^±3? jl c-jI l-ull IJLaj .<L>- olS ^^Lp 
j^S^c M j^-l 5-^-1 ^Ll^-MI (ju jl c-~jI 1 J..,:.,aJL i o«-Lj SJ_jJL>- j_»l 

l5 V s *"' ( _r J ^'' W^d^"^ J^f^" Jty ^J^i. 0' J^*«*l J/ 1 *jl l«i* L ^«p J . 1 j^i-l 

. jjjb ^j^> j^l l^U 4jsi^t4 ^1 ^Jl 3i^° 
jA j>- jl ! JjA>£ jjjli io^lstA Silpl <bb5" ^a ^11 Ij-A . S'La jLoj^j Jjbjjj 

tibU j-Lj ^L^-Ml jl |>l i jJb- % J**-*^ ^^"^1 cJlS" lil U-i ^JLJ.1 
ikaJ ^jX^- p gJU.»o I j^ili jjjjJl j^^l ^ *— L ^Jl J^^l ^r* - (j* ^-'-'■o--' 
.l^U I j$J*j j^l ilaaJl ^1 i jjJ oULJl j oUI jl L*»Lp I jJ^>sJ il* 

J j-^aJ-l ji^C j%Ji t jU jJl jA jjji jl ijy y J' 4JL^ia i^f*- J^ 1 » jJ-if U^J |»^jJLj 

iSj2^-l oJLa ^p ( jl _j~l-l ijy ^a (juSL^-^l li5"l Jj<j ^JUO tlUU^ y jIp JL9 j 
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JpUJ-l ^Ll j jJaxJl jt-C-lj^ C~9l$J 




J12J ISs-LJI cJ jL»- ^1 S-jJl ^ o jjki JL5 jbJ-l oi £l\ J-^in -oils' ijjb JLS1 

<JJ~* <J~^ ifjj^^ JiJ^!~^' 



:£j-^> ^11 IAa Jy^s j-S" jliloJl 

jl tUjjUi ^! jlp J*iJU t-i2j ^Vl jj jjjb ^l ^j-^l o! 

(139) . H j^kJl ^ j^dl IJLa JJU 

ilial Igjl jjA&jij tp-LSJ j^!l j^^jIp JJi ddtJI SaL> .ui> ol j^iJ-l ^^j^aj V^sS^S ^1 4pL1I j 
.il jll oJL^J c-^> jjJ ^1 3J-I oi ol j&> l$j cJl 4~~j»Ssi1 Spbll j i* jlaJLl 

Xs&^i I^jL™^! |«J ol si — J ol j^L^-lj U^>x5sJl L^j ^u^i ^yJl oJLa 
oUjISvJI oJLa oLp j.iiot sills' JJii i4j_j^J-l obUisil JU^j SjU.1 oJLa jl^ JJjji? 

Ol j^iJ-l ^ yu JJs j ^^j—i-l iUioJJ LglS" L^^-^sJl ^ jjJ JJs sJLa LgjjJ iJ-l 

iJ^ (Scientific American) S-Ssjj-o^l is ydl ib>«^ ^ La j olJ~~»l! LfLf 

: Jja>j jjh'U 5-pIjJI oljj-idl jy> LgJ ^S" jll l-^fr; /«j 1 9 9 8 (^jLa) jlil 
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<i«>!U3li|jlf^J»tAi-l*J 

•j>*£- jl Lw> jr gJa i i jil 

.jjiaJl 5jjii< j^lj- 4 4^t*sl j 3 m> tf^^"' iUall oLi^l JJs ia jtall 

Medical iUt* 4A*aj il>ji» t^y^ iUail oli^Sl JJ5 ia jLail L^^uSUl J jj 

.1 988 (jy*~~>s) Jj^l j^li" 2 9 zJs- ^ (Ziy J.\ oU^Jail ^j) Tribune 

t « < 

S jUbJI ^^^aj |»J 1 9 8 6 |>Ip Oj^>-I i-l L jii :l ^^La JjUi jtail j 

SJb- ^ & jh*j> (1 8 4 5 |>U 5JLiic~-l 4~ia3 iU- j *UjI I ^>la j ^ ^1 |t-fr;Uf I Ji-^') 

«.*■». . . 1 

yl jjJl 5i J jJta 4JLa>- (jJ LuJ i k. sli^l JJi ia jUll »JLa Jia i 

(Resistance of Bacteria to Antibiotics) 
Jy«^ oLp ^jJI sJLa j.iiotj tl g ...a i Lj^x^Jl ^Llp-I J-^'-s Sjujl» oLp jJJ 

Ujji^Jl ( j^> jJ^J LaJLpj j| ^a jl 4jllL-»fca ijL^S" jl ^aj Aj^Jil iajLal Ola jjjw 

^1 ^1 Lai tf-l jjJl dUi ia jLLa ^3al»J ^ ^Jl £l ^1 L? «^; Sljw Sjjii ^1 Ji^ - 

^jJ-l iUall dUi JLiij *i jaj <. Jaii j^JUl tf jJ-l iUall dJLJJL! » jUll ^Jl dLU ^1 LgK 
^^j^flj ^ JJaj U^jXSsJl jl ^ ij~uLu^!l ikaJl J .U^^xSUl J^a ^_aJl dUS -U^> O jLLa 

.^j*jI (j**** J* '^ij?*^^' 
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JpUJ-l aUI j jJaJl jt-^lj-a C^jl^J 
^Jl LgJ^j t?^~' iUiJJ lW> ^1 £a jUil jJ- LgJ"^ ^ i^LE; jl 

Olp OJ^u La .aJjJU»- iJljJ OU jjjca Lg^i — ^X5*l liajLLa L^-XSvj 

. <oljJl Jiia Lva -b>-l C-iLS" iajLall j*&J iajLall U^jX^Jl J^a iJLp (ju S jJ^Xa 

jl cL~>- LaLc ja ^ (_r~^* >*J t ° A ^ oIp ^ii)l j^a £\>~> «-Lai>-l jAj t^»>waJl 

. LajII-UI 4-51 oLa jJLva 

DDT ^ jjJ-l JLil JL^ j-iJ-l *pli* 

j^laJl L ^ip JJj <o1 L ^ip I jjj <b j^Jij j^daJl SIpj 0 ^JUl ^yLJl Lai 
iLijJ-S IJLa .J-^aiJl Sjl-b ^ La ^Sj j»J ^1 j tDDT Sili (<L~j£« j-LJ ^1) ol j^J-l 4pLa 
ol jl JjiJl j^f otaL*all -Ui Lj-i^Jl <u jLLa jJa^a ,_r~«-; LiJj Ua^l 

-JjtaJL- L§jjJ C-»Lf ol j^iJ-l ^ym.j tDDT SiLa J^i> 4.>.~"ivi 4pLa ^jJLp C~U<a>- Ji i-jw 

oJLa ^1 j^>\ Jju c~^> J&>\ jS U-Ui ipLa LgjjJ j£s jj ^1 ol j^J-li ^Salll oJLa -Us> 4pLa 
j^jL ^AJL5 Lfti-Lp j\S ^1 j tSialS" ipLa Lgj-iJ cJlS" ^1 ol j^J-l Ul tSJLo^Jl SjLLI 

ol jj) f^Jl ^iJ-li ^r^' 0' J/ 1 0^" J jj ^r? -^'j tfl -^ 

S jAUaJl »JLa j .ol j-iJ-l dilj ^jip DDT siLa IJL* LoJ^P j .ipldl oJLa <d 

ipLdl ol i»^L«x^l L|Jl jLij c J.l./t<i J^~ij jL? jlj tU LjJI jL£j La 

DDT! Jl JUi 

Sj ^ j» c-jLf ol-L-il ^jl -U^> ipLdl >_jL-j5"^! Sj^JJail iil j^Jl ob jl 

x^s jL-J^!l L^jk-wj l? iJI ^L-4-jiUl oL^S" j_»_L! c-^i (_^JI ^l ^«-»->- 

< 1 «).ol yiJ-l 

L ^<al?sj L-ji ^l-Ul-l ^l jjJ^ju '^j-^ ^«l I j-* ^ j-*Jl jl ^~?*Jl >» f^f j ^^^1 
.s-Lsj j'bd j * j^idl L? L? |>L* JJi <ol j^^L* ^j-^ jil oj^-^i La I .ipLdl j ia jUIL 
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ol SpLv«j oliUi*U Lj^x^Jl <UjUm jli t jMl oj^t t_s*?*d 

^ ^li (jju JLp ^ L^£J j t JLp JS^j ^! DDT Jl ju* 

i^Jj^j oLbS" ij ^ (Vestigial Organs) ijjJs j">Ul *L*aP^!l S ^Ssi O-U? SLji? S j^aJ 
.L§j^Uaj c*J L.Up L .-.. 1 cu^t^l L$i£J t«-l«jjMl j «• j-iJl JJi LgJl j^^Ip jjiaJl 
^jIp |>La JJj^" crJ-lj uy ^ j*j~*u o^3d ' ^ j^aJl tf^3^ o' 

jii^ot iL«p-l c»<>^ : jt-g^p j t_~«-?*s . jU j^l ^ j JJs ^*^)l LlJp f-^jA ^Us 

»• t t t i 

% -L>sjjjj- c-?w?l Lg^J til JL>-*if 1 ^ iU^-Ml Lgijj S j^Ui *Uapl S-Lp oLS jL*ll 

Si jjta ^^Jlp t y*a J IjU jt-Lo-Jl ^1 C~£ "i! |*Pj IJLa .Lg^>l-b>tl»ul pjjj J 

jl j .LgiSUs j jjJ s-U^pI ^ Si-Is j % ^1 *L*ap^!l : ^31 ^Jl ( _ J ii .ILIS' jS- 
^jiliw |JL*JI Uj .SiJjj % ^1 s-Uap^J SL^Ul SojUJI ^yiSLu IJLa ( _ j 1p 

( _ J ip ^Uj SiJ? j "% ^1 s-UaP^I J£-iS Ja jl _^P <J jLL< ^ SajIJ-I oJLgj ^S^r^J 

: Jjii tjjJaJl Sjjiij SL>t4 ^ ^JUI j ?jjial)l Sjjlii 

-J| Si^JsaJl jj ^t->- j t^^J jji SiJ? j LgJ ^^J ^1 s-U^P^I -UJ^ j£s M -ul d-a- 

» ' * ' . - ■» 

jl ^1 ^^j^aJbi-l Uli tLoJp S«»i oli -J ^j-^ ^11 I j-A ^J^*l«J.I ^LaJl l^j t y«j 

(143). j^jJi jj^fcj ^JL^j JJi tf j J5^j ^ Sy ,L^Jl „UapSll 
tjjUjJLi ^liSlI JUJI 1 89 5 ^Ip Ljdpl ^l S yUaJl ^UapSlI Iw'lS O^wjj" 

. > jjjl ^^>cp j»JaP J 4ji jjJl SJjIjJl L^J Lf t J^i3P &) _pcJ (^j-tlJl ^Jp ^ jiil .,1-i^d.l 

^JLo .iaU cjJjU? j JjU- j-Li i»jL5 Si jl ^Jl e-UaP^II JisJ jl C.J |»-L«Jl |>^2j ^> jj^J j 
j^aP ^ s-LvaP^fl La jLj^U OJ jj ^1 jjJl S-^ljpl jl c~J : jLdl J-~- 

s-Uapl -Uj : 1 9 9 7 |>Ip SiJbM o JLa c-?«-^> j j • *^l ^Lj j^—^r' oLL^sl t-< jL>« ^jLiJ 

H hull ^Ut> J SjJ jjJl SJLj) jJl J jUakJl J J ^ J^-Jl SAP Jia ^ >>-^!l (t— <^-l S>«~-il J 

frbw'b!! ^ jAj (J-Li-I ^ ijujjiil J~*) S j;« .,i^ll SjjLioJJl S?s~J^!l Olp jAtytJ 
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jLxJU (S j^Jil LiJa j^Jl s-Uap^ll i«jU ^a iTi jj ijuUl) ijyjjlll jl l*ajl k_AJtal j 
jAj) iwJJUl j*^** .32*1 ^1 j-« <U<?1>- (,(_5jJjJI j^ jli-l 5jL»>- L«L* Ijji 

tdi-Ldl Lj ip ^ ^J-L £ia~>sll j»Uaj<Jl JpL-j <bl -Lai (^jAaJI i j^>j<JI ^a ^1 
j! -Sas-^JI |>l ^p^(I |(? fl- C~j Li' .<o dL~«jJl l? Ip S^^JLvaJl O^L*a*Jl tjJfu JpLj L5" 
Ujji^&j J~l jP ^UjJl Jalij (i-i-ls j^Jl «-UaP^!l j^> IgJl JJ ^1) ^ S.IP 
SJs jjJl SJJ<Jl jl j iial^Jl oil ^Jl ^^j^oaj jp Jj3~~" 'ii^ll >» -« « » - 1 jl j iT L>'^>- 
iJJ<Jl j^ _^~^Jl J"** (_5^ j !*»;■"* <Lab>fcJl SJJ<Jl jl j i JLaJs'bd j £^ jJJ j . a . " ..J.I j^Jl 

Lai ! S jA j g frUip^fl JjJ c-JLf *Uip^!l sJLa Ji j . . .j*JLu J^-^ ^gJJ Sj jjiil 
i^a- Jj>— * (^yiiajM j-^p <ol> jjjb <u-*?j ^AJlj) jyJl ^ ^J^gJl V* 1 

.<uJ_)j j c_~>-U-l olJi'j jp -^51 ^Jl 
.ijiJ? j^Jl s-LyapMl ^j-^ j» ^a ^ah'a Lk>- ^a jjlaxJl Slpi pi j j£ j 
jp s-luMl L>jj Ji j^Jl e-LapSfl jl j^iaJl Sjjiaj J-^^a lJ^"^ t??* - 
iJ-l ^Ui^l ^a Si j>- y> j-P ia ^P_)il i-iJ? J^Jl «-UaP^!l ^OJU jU IJLa ^a j tiJiL'jl 

SJJljJl :jLdl Lr Ui ! jLJ^I jjJlj>- LgJl j^-u^l 

cjLLu L^Jl I j-o-p j L ^iJl Si jJi-Jl j !_»a J^>- j_j M 5_ji jjJl 
cT 1 ^! j?*-^' Jj^J . jL-J>U 

4jLjJI (^jJ J^- jj ^ j-A l4-Ji Ji SJJlj jLJ^AJ 

S-XS1jJ1 j£J j (L^ujLT »JLl"yi)LjjJl Si Jii\ J^Uai j^> jiJL*Jl 

Jia U,j| 0- US -L5>' ^" ^ ^ .^j 

jjJajJl Xj jJaJ tf ji^ ^jLJo . I jlj^- U *L»- ^1) jyJI i^lJJI 

(145) 9^ l^JUjIjAtJ^fyttf^a 

^ ^ SUi ^l ^LvJI ^ oU^U ju 6 I^U^Ij> 

C-J OSj tUlaXa ^Ua^l SOP ii^j^Jl ^UapSlI ^ _J ^ ^ J la-fe^JI 
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JjLJI ^1 s-L^-^l |^JLp 4_JLp J-Lkj 2Jl}s>A\ ^Ll>-MI (ju ^^j-JI <uLidl jl 

. *.LSJj"ill j «• j-iJl l? ILp JJaS" JjU-xJI IJLa |*jJJi> jjiaJl Slpi JjL>t>j (.(Homology) 
jl j U-J jMl Lj ju 4~M olulSsJl s-UaP^n JjUJI jl jii> jjjli jlS" 

^ - e t t- 

-b>- t<GUi>l UJai .IJ ii l ^1p1 j^- djl^ L^jlj jj ILiLd.1 *U<ap^!l sJLa 
ob jjJaJl J-S" 2 ILij) j j S.,i-?ll j ^L»J-I jl IJLa ^jXj^j tOiJL>l jj a.,rtL)j ^L»_ps_L) 

.L$J l? HpI ii jl!j> -L>- ^ c-2J jl jlS (S^t^-Ml 
c-ij |J j .^l JJi jjj J l5JUai« ^ jUM jr giiil Jb*Jl £iL>- ,jrf9l ^sil JSLdl 
j^ap JLu (jc~Jl j^^Lp <LJp j\ cJl^ 3~JIp oLJajw jl JJi j^L j^l ^3^(1 IJLa 
J jiill JjLI IJLa ^Jl ^j^!l oUJs j.1 ol yy>^J> lS Ap ^^i*; jj t jjjb 
M JiLJl jl JLftl JjLSJI (.IJLa ^Jl JiU* jj .JliUAl ol^Sdl oli obSl^JJ ^ ^_)il 

: j^kdl ^jO^ ^ JJi J ^ 
j^JaJl olpi ^h:.,.t jj ^1 j iibisll ^1 j ^U^-^l s-Uapl JjLc i ^ j . 1 

L^va*j ^p iib?^ iLiLJl «-Uap^!l oli 2LJ-I objlisJl L y»i«.J iJ>l j^Jl oL« ji*il . 2 

.l^li^l (J £*JI 

4^a*j ^P l-l>- tiilisj iibisil iJ-l objlisJl iLSUlil e-Uap'iU ( _y-ii-l j^Jl . 3 

30^ JLp ^ t^^l JjUJI sJLa jjLd jVl j 

t j^JaJl J[ SiLysli .IJLa l ^!Lp S^t^-^l j tL^ij j.j_Jaj JsLJ jl ^.l iL>«! j^JaJl Slpi 
OJbj-j -LdJ Jj .ol j^Li-l j^jJ JL>- U>^ toLjAiJl ^ jAj ^liii-l j^jJ isTi^-^!! »L>- 
(ju 4jI j\ Ai^KC' Aj\ * j ...ail jjiaJl slpi "b! j .Osi>-l Oli S ^jU? Oljj^?Uji 
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iib>J.I oUI^J-l j^-*J j-r^l <uUiJl £j-^«il IJLa i^^cjJI ^>-^!l J&lj 
*u^Jl ^j^S U^io c y- ? p jli IJLa tfjjhz J^Li: <j>I ^ ci>-1 Jj cc^j 

jt-pj jl U Ji'y j) 5JLLo*^l oJLa • l ^UI \£ Ijl>- ^J*>-Vl j jLJ^AJ jl »^ia 

Jl>-I olil ^|^J I jJ^k o' L?*ri s ^-* ^iSLo^il e-L*apVl jl Jj 

j../itJI IJLa Ji^s Igj ^1 i>«-SvJl ^ ^~~«JI j^j jl . jUil J~~" L jip oLJwaiil j 

i-jS' j£\ 5jjiaJl J^aj U^" ol ^11 ^ja iJjJl IJLa ^ ^^idU c-i^j tSJ^-l j oy> 

( 146) . jl jOJU LJ ^a i IJLa ^ ^SCkJl jl ?^_»0-l 

.Lai^^ia j^J IJLa jl VI tDNA ^j^Jl Jjli ^ iUl^u V'jJ jj^i oli iib^ll 

ol jjLill jl IJLa l ^1p '■-V^ iaJli>t_a iilj^Jl S jjLill j^Si jL>-Vl ^ L ^ai 

iib>e^ e-UipL JaJ y L> I jj£ iibisil oUjLSvJJ DNA 5jj^JI ^U^-^ll ^ 5JuUJ.I ijl 

0L1JI j^Si Li I :JjL»jJI j ; ......o." -Up j^ia-Jl J-^J?^ '^^''^i ^jJl cy'-'^' t3jl*l (3j^ 

Jb>-I j^) ^y^li-l jaJI Jl>-I j^a jli Ls*;?^^? JjLojJl «-lpjl JU<j V s *"' 5~>-Lj J^a 
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' Sfi [f* js" ^ijj ji Jb ^ sL'Usii *u*S!i oii £i ^Su (^i j^-b ji i^jj ^ji 

<y J^ - Sik^i-o s-UaP^I oJvJ t y-^M j^Jl Jj>-I jli t^SI _Jl ^^>- 

j! cuJI S^>-VI JU> 511 j^Jl JU> c-j^I ^1 kijUu'ill jl j^SJl Lu£c tUb>- j 
^ ^J&\ J j^La ^ ^L^ll jl-L>til JJi LfrAstf jjjb L$i^p ^1 JjLJI S 

jijl Ua>- C-JI Oi JbJl jl J^aJI UJCa j tjl j^o jb- ">Ui UiUJl IJbl 

.(^^Ml _JjaJ.I ijjjljjl 

^jip JJi (Molecular Homology) oLw^A-l ,-a JjLJI jl j^a jjlaJl oU>j>- <upJj La jl 

oLuJ^A-l ^^aZowa ^jip jivJj K_—»9«3 c-LyipMl (_£_ai«wi Lj ip M JJfU *Pj jt^jjiaj S^w? 

^Ll>-I cjsJ_^>&a (^jJ (ju j ^Jl c_ ~£\ jS j ^j^j j\ DNA Jl ol jl jjJj_a_j < g « -U^l 
jl LU j^ia i j-L>- oJsj jl -Ls Lgjl ^jIp JJj JjLJI IJL* jjj tiUUju ZJ-\ oLjL£JI 

Jj»-jj I^Jj La jt^a'iVpl JjL^J j^iJj La I jj£ tjUll J~~" •Q* 2 *^ ,[ ^"" Cf 

l»jJij tSj iv?L4-l DNA Jl S jjLi j jLJ^IL i^sliM DNA Jl S ji-i j>u <uLiJ 

.05 jijl J jLj^ll (ju «-UjjI 5S^Vp i jjrf 4j J^>-*ji La ^jip ^Ui 4jL*? <uLiJl IJL* 
La ^ ijyujl J i JJ i^*^>, J-*4-l (j^ -la*Jl I JLgJ S^tiJl iLta^fl ^if'l j 
SlpJ J~*i3 ■ (^^L.a.^ t Jl Jia ij jiJl ^j| ( j,a*J (^jJ Lajjj^i ^ ijy^jlj ^Lojj jL-J^[l 
.ijL«j jl 33^P j^J^ JJi iibisil ^L?-^!! (ju oLa jjj^> ^,5^1 i-lP u < jLiJl jl j^JaJl 
dJi IlisLkJl j :Sj ^aJI j^a jL-J^AJ Ly ^1 JLa jli tjJaJ.1 IJLa lil j£l j 

^gi i%jjj<Jl j ^JfiLo-iJl J^a jL-J^!l ^a LftiJ^ ^1 t_J ^1 UsLkJl oLa Jjy £ JJ^ jl 
jlia iJLftJ .oLajjj^) jivJl iJlP ^^i; UsLkJlj jLw^fl J^a J5vJ jli ^>-l SjLxjj ! jjJ«Jjlj 

lJ 1p MJi jl ^5^f "b! DNA Jl ol ^a <uLiJl jl (juj (LSUtyia jLf jlj) ^jL^s 

.ijL«j jl iS^Vp 

igjLiia jOJ SJ-I oLjL£J1 cj\jjj>- (ju 5 ^jjS" Jjjy JLa t >>-^l v'^"' lJ* 3 
oLuJj^Jl J^-l jAj) Cytochrome-C (juj^Jl ijj i'^ioj . Lg^a*j j^a 'Ij^j |JL>- 
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JpUJ-l ^Ll j jJaxJl jt-C-lj^ C~9l$J 

Oh il5sj *b( I li^l>-l i^ahfinu (j^lU Sjjjj^aJl 

^1 OUsj^U LaJ? j tiL^aiJl L ^«^J ^1 S*J-I oL5 jl^eil 

(jyLLi?^ {js- j_» (ju o^Lx_>-Ml jLi y i IJLa |«a Ojj->-I 

iju < 9*^\^si-*if 1 jL ^ j>-\ Oilil •^-Ij jl 

jjus jJI U oLV^- <ju ^i^M I jl c-j jlS j . Jill j : W» 

.(<L>jl <L^»j 

(ju jl oLSLa oLjJLJI (ju t__s*^jw>-*if 1 JjjjL <bLiiJl SJUJLi 
oML* JliU** oUjLia c-j^l JL5 j <™«>.ol >sJ-I j oLaiJl 

ia^> j^i IjL>-jj l-^ij^ "L^-j^"' (_5^~J.I (_^* _ *L>- al j^o jl • J^2-i 

j^jJJI «-Ua~» ^Jl j»jA2J j^P -ol ^>ts»dl jLi LjjLi- oLu^A-l £jj>*£- Xai j»J j^aj . s-Ua^u 
J^-^j t^jji-l ^^x^ll L? L*i '(Ji^ 3 dr^j j,?^' ij* ^^s^"*^' e-Loip n gig 

<ol dLi -L>-^J iL£j ^(j ... L 4j jLLa (J I j jl ^yl-b JjLf jl j^^jlpl ii jULa .!>- 

Jj^i ^j^ajJl j^kdl S ^So j^J ^ Ley |> _jJl j,* j jS JJ b-bu ^jj^L-l JJ jJl IJLa jLf 

(150). J^tyiJ^jjJ tf | 



,i -L cJjJ<j jL^ La -JLxj J^aj JLa- C'hfl"'l AJ 5~<JUJl ^-1 ^11 jl J^o ^& jJl ^^ip 

La jjiaJl jjp i«il»dl ij^JuJl oljlJ^^fl ^j^j o!^ (recapitulation theory) ^^j^a-^eJcJl 5jjiaj 

j^Si 5J JA« J^P J 1 ? J* J»f" J* ' (J^ 3 ?^*^' h.,^1 J ■ 4y»ip 4Ay&>- Lfril ^Lfr Lg-J jl 

^»-LJl j jiJl y-l jl ^a JJuA jl ^j^IaJl «-L^-^!l j^JIp LfraJiol ^1 ^Jws^l ^ya-^sJu J jiJl 



J^-l Uji J"il>- ji Sji-I oLjLSsJI i>-l jl Lp- ^Jss ^1 Aj^JaJl »JLa ^a JA~* ^J^j 
-<ul 0 J* ^^l - jL~J^(l (jC»- jl ji-pj J«i . j^a jpjil L*ilJ^-l L^j y> ^1 s-LsjjMl 
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i<b-^Jl |>l ^a O-j -iS j 

J^-oJ (.Lali 4-«jj_a ]i ' 11 oJ_A jl 
<ul J_«JL*j jL^ La jl j^l ti J 

<ULJLi~l ^a ,_j.j~LJI ijUiA-l 
SLi jj^Ld i-J j^l J^?-! ^JJ (_5j~>i 

jLS" (_yjJl iji-JH (j- 4 
aJLp jJLlsl ^JUI *)JL-| U t»jdl ^> 

^a j-gj JjjJl >l -LfrlJlj J-i~* 




.(joLJl 

H j ...ail jjiaJl Slpi j t^LJUJl JsL» jMl £^>- (_5-*J 5i j yw JpLa>- oL> La J^" jl 

;^jL La i j^ww jjj!jL>- t5ijjJ-l iJjjljJl ^~~*y> s>-\ Jjajj .L^j jj^!L~j 

dLiU VL»e* £Jb V Lf L»1p |i ^Jl c-j JLai t*J jLt ^JUI ^ j^Jl IjJ.1 J*-* *j£ -ASJ 

< 151 >. aU»-Vl *LSJjl J^ly y M jl 
! L? L La (American Scientist) l5 Ssjj^I |»JL*Jl iUt* ^a j^i; jLLa ^a ijj Jij 
^a e-L^-^l jt-L* ^-l j^a I oJL>- JLai .LaLc oLa ji ^L?-^!! «• j^iJl j^JLS jl 

(mi) oLjj-i«Jl ^ iU-l ^.^^1 ci^l! ^j-^ y£>\ jLf jjj oLy.t.il 
J^-l ^il j> ^L5 "^L>-i jLf JjLa c— Jjl jl ^il l-L|J S ^~il 4>- ^ 
iiLo—uMl i>-l jl 3jL_)1I J^-a j>v j ^ j-^j ^> -L^- ^> ^l 5jjiaJl j*^*-^ * L j ijJ L| 
ol^j* jf> *JLI1 j~j>- ji\ ^IsjJl jL^ IJLa ^i-jjj o-j ijp- j t^LjjLiJu jLJ^II j 

ijjJl IJLa Jlc I ^aL5 j^Iidl SIpj 
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jpUJ-l a U I j jJaxJI *-&\y* c-sL^j 



.£sLj>U ^j^kJI jtjHl 

^jjjJL j' ^»^-- — 1 <6 s fcy>j 4jL?«jIj s-L^-Ml j^Ip ^-l j^j J-fiil Si _^>- ^il 

(1S3) - cS^' j' 'JJ-^ 1 ; LgijJ*; ^"j iaJj jji> Lfc*>- ih jXa}\ 
3Js£)l ^y> jjS j*£[> jjiasnu (ji-Dl J^i^-Lil j^j « g*;' aUi-l oil' iillA -j*-*-* 

.Lg^>w? O^-Ij l5 Up JJi y ^ 
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I 



JJ~- ^,1 LgJ ^^J jjlad\ \Joj jl C-~S i_jbSsJl IJLa LaLi ^1 oLo jJUil Ji" jl 

t _j*a*j ^sl-b Ji .|»JUJl ^ o~~J 5jjiaJl ^^Ip j^yLi ^1 o ^aJl jl -(_5 ^>-l SjL*j- JjJiJl 
^^(1 J^LJl dlli .^1 ^y* j>- J^Le i _^>- jt-.-L.~J I y <Gl <.\JaA\ ^s- s-UJjJI 

j^L-^fl l^al J t^jjLJl ^ S^SUJl |*JaJl |>jil ^ iilil iLJiJl jl 

^1 S-^jJI olJi~*11 ^1 ^1 JlSG I jJ^ JjVl ^Ji Jb> iLJiJl cJlS" J2i dill! j 

.<dJL 

JjLuj J-^j -(J* - kaW CJ15" lil jlj— Jl ^waj IJLjj 

(3 jJ-*-j ^Jl ^- < >- ft lj- ^ i-ilji Lo iL-Ji Ua>- jl \>i~p J^- ;i "' 

J^" jl j j^JiJl ^k~u Lj ip <L»JJL> o yy* iiLft jl jt^ji j' j-^LUl j j^Jl ^ O ^JL aJ 
Ji j t( _^> j^l ^1 CJaA,... ^ jUiJlS" loA^Jl a >^-iJl lilb ^il ^ c~c SJ-I oUSli^Jl 
^jip jLw^ll Jjj jl JUjj ( jj j .. t . « Jl j yi\\ j^Jj <L LJ LaJI sJI^j (j-^Ul ^y 3 -^ CJ^i 

^JLp jl ilLft S j^b^JI aJLft i _^>- .iLJUJl oJLa Ji< 0^°!^^ Juu ^a~* 

.ii ^>tJlj SJLALiil (JjjJs ^1 tij^JjJl J~«JL <£j> (JassJI jfS^? j>~j 
cJlS" lil La ^jJJ jl Lu5^c ^1 ^i^JUJl J ^L 5jjU.I hja^\ jj^- - jil- Lu^? 

L^oili L|~~&> < h'* jl Sill I OJl^ lil Loj i.o j j\ JjVl JJwo Si j^o o^LLl 

IJL^j LoLi jj^ .^Jai^J "b! jl jpLf jjj^j ^Jai~J ojlil c-iLS" lil U j ' ifr jJL>- jji 
Lgj c-s-UsI Ji jj^l Jbs Silil ^ jM Jj«iJL o jL$Jl Ji SjjUI i^JaJl jl J^^— 

oilil jL |»-*jJl Lol . ^JLxJl jrf jJi- Ji j^Jl jl j-J ^1 Big Bang jUtij^l Sj^iaj 

tjjJaJl 4j^JaJ |t-<«l '*~L? jJi^j J.JJI s-Lp^^I jA diiii iSLJ-L Oil LgJl j Lg^wij C hi 

.<j >>-Ml («a L* jLjjl c-JI Ji j i_)L^Jl IJL* L^^apsj: ^1 Sj^JiJl jjfc j 
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Sj^Jaj ^^^-Jj |JbJl L.Up kalll ^ t^^i j-l* J>^ UU *J tjj^l ^LSil 

JUL" L? »uJl J^U- IgJp *l2/tfl j 2usUI jp ^liJJl JjU*-— tj-iUll ^ Jj . j^kJl 
jUaJl -b>u ^Ul Jjjlll -Ji-yaJL- IJLa j .JjL- ^Jl oJlf L^a j dlLc L> j^kdl 

.j» jJ\ <ui h j ...ail L}iP jjjtiljll jjialil 

il tj^IaJl ^)L<aJ jt-jiljU jAj tJ/ti^J ijLiJjj ijlijLa <uviL>- ^ ^^^iJl 

^jlil j^J ^Js- U Jiw-» U ^ S-^lxJl (jul jiJl jl JjL- ^Jl jl ( _ r J 

^U-Jl lu£r iJLgJ j tilLLa Sjilll jli dUi Jj^ij .dMI jJ<J iyialp j i§jJ-JJ 

^JJI (a priori) ^Jb j+^u j! 
JL*J LoJLp 5^jJ-> * ^aJLs i<LI»p Si jjw 5jI ^^Jl . Ui .^> M ^1 ^1 j~2*> 

jji-^jj t^jJUi-L jlfMl JLS'hJb |>jJjL»J 4jilil jl Lcj .L|.«.<i (JjixJ |t-L«il ^j^> 
liJaLi C-jJLf ij^JuJl JjUJ-I jL ' j^aJl y J '(«-^ JLp- ^Jl JjJJLj 

• Lgj-b I y)l LgAsg Uu^<w' I jLi Ji «-UJUJl e-^y* jl . j_jJ^Jl 
L|~~aj C-» ^S" s-Uwall oilil jL jbc^ll ^l j^klll Slp-b ^.i^j jr^' ** '^** o! 

jUajl oliUiXpl ij O tDNA j.ii^-i-l LL>- ^^jjM tiij^j^-j 4j<j)U»- ^ 

A-jLa.^sJl il jil ia~L>- iL>- j^i LL^?jj jl ^jjhj \J~o ^J| J^s _^Jl c_^u 

jl ^^Jl j silp^ll j^^Ip S jJJiJl iiv? j V^'^*' ^ y^ 3 * j' jW>^" Jj' j^J ^1 Slajj-^Jl 
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l$~Jd Silil -JaiJ jl ^L^JI j^aJl J^UjI jjS^fj RNA). jl DNA Ji« Replicator ( 

Jj t ( _ ? L^ai; j jJi J^-~; i-A—Ll IJLa ^.y^ j^" *sj j • l-J^JLI IJLa LJli 
JjiliU jLc^AJ ^r-^ J y? ji p-ij -o^' 8i j (t-^ 

< 15S >.:iiL£JluJl 

ijjiJl iwa^P^I JjL» ^Jl jl jaI^L LaI y ^1 i jjlad\ i*?L4~l SjIpJJI jl 

jl d^jxci .<L>- jJ^jJjMI Sjj j-^aJl oJLgJ S j^j ^fl La t3JLjj<Jl i»<JUJl o^>sll j Sjj^ .Ml 

jjjJl (juXiLf^l jl . ( _ r «JUJl y> ^Js- JiL«»sl! tUx^> i«i5sj o jiJl jjJiU&j Ji^l 
i<LiliM>^ll ^jIp Jj-^sIJ ^LoJLp jj^i jj \^y^ 

j»^£> jl <ulp s-L^-I j»-!Lp J^i j%J tji-Jj^>t^ ^9 j^IiJl ^ijo^ ^JS jlva ^>-lj jlla 

- > - * * 

ojj jjJaJl JUj ^JLil |*jIaJI ^>UaJl *js? UajI j»-Aj .Sj^JaJl oJLa 4jL^IjJL> 
IJLa j^!l j^p- LaLiiU ^1 SLg«i^J>l ti J^aJl jjj^lOj UvgJ j ^J^jJbl 

.^bsai 

^♦uvi ^^i jju juu 

^4 5jUJJ jLaaII jJI ( _ 5 JLp ^!Lio o jy&i* ^JLs jl .uJ t^_waxdl ^jLLI ^5UJI iJLgJ 1.u>- 
oLuLS^Jl sJLa Jl>-jJ jl jj&JJ jLf lil Lc J-^ai L^J dj-iJ-l J-^I^j tiJ-l oLjL£J1 

: "b! jl AiJ^aJL 
IJLa ?LaJl>- j Si-WaJl -U j Jil jd\ j ^LuJl IJLa Jia oj^i. j' (j^*^' Cr 4 
-LS"Lj 5jLIc ^ j^xLj jlj^Jl IJLa 5jL>-^(I jl .s-Ls-Ml j^Iaj ij-^aS ^9 L ^~~5 ^1 jlj~Jl 
ijtJaJl » jLJl J~2j jl j^aJI LuS^f tSjJLSiJl ip- ^Jl j^i .4L0J-I \.«..JaJl » ji«JL) jLc^AJ 
(3 jiaj ijA-JaJl jAl jiaJl j~* J£ ^\ <— sJ^j 'u'b! |»j<j Jj^i j' ^r*"' J^r*" **d*^"' 
.S-Sjj-iLwa jj^l J^*--^j (_jLp jLoIp^I jji ix^JaJl (jul ^5 j^j L^>-liu~ul JjLstjj i« 
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tijo-Jall j> ^JloJI ^jl* iilil ii-iiJI JyJaSj ojj\i ^ Jui .iililj i^JiJI oJL* j»j iUaJI ^1 



. £a.-JUJ) oJu J? jJL- 4^*>U l$^J 4j^U-U IjUaXjl C-mJ 4jjjl_Ul jl ^l*Jl 

1 Douglas Futuyma, Evolutionary Biology, 2nd ed., Sounderland, MA; Sinauer, ,1986 p. 3 

2 Alan Woods and Ted Grant, "Marxism and Darwinism", Reason in Revolt: Marxism and 
Modern Science, London, 1993. 

3 Alan Woods and Ted Grant, "Marxism and Darwinism", London, 1993. 




1LA 




(156) ?oUjUaiL Jj<j5j liUi t jsA ^1 e- ^*JUl »Jr>P ia^P 

jjji? SLJ-I ^ ^aJ (_j«-L«Jl J^>-Jll j^y-i; tOjjiijj jlS U5j 

ijiaJ ^^j^iJl -b^il <- l jj*0 j?** (_jip . Ljj^j j-iJl SUk>- jL»pI ^ Sue ! I 
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oL^sl! ^jj j-^aJl Cytochrome -c Jyj ^Jl jj£s jUls-l jli <o 

C"*>MkM tf | jjiSJ 15 ' 

Ja*J1 Ja-~;L JajU-l ^ yu <~jj*jal\ l ^ju jUis-'^l IJLa Ji< j^J jl dLi 

c-JlS' <uJl -^S ^USsJl IJLa jl oJ^lJ ibjj <4j-~Jl ^j^T Ubf' «• Jj&Lij L>-Lp j 
Vfrjuu £<ah'/*\ Ji j^5sj jl ^^^Jl 'IxSvJl IJLa >«J j j>- jl JjLp jLJl ^1 j^JL* -L< 

!5iJ^aJl l y3stS i jJd>j c_JU- ^1 
IJLa Jjjj t j^iaxl! x^il |»JL«Jl t^j^j^o ( _ 5 1p ill— *if I jl ">Ui Vij*" 3 

l-bf ca. : .«../» jL»^>-l Cytochrome-c SLJLa j^j jL»l>-l jl iaJLi-l 

S JLJL Jl oJLa jl JjiJl i-JW SJLJLa SLi-l C. ; ih* lil <bl j.1 tl jjL^S 

Jl ^kJl ^ U Jb "i jjj .SjJUl ^il-uSd Ui M ^Vl ^ >JI IJLa JjJ j 

(158) !j/*l^>Jl 

Jil-Jj jL»i>-l ^^ijJ l5 S^J J~>sl«il jUl*-^!l J~flj <Gl J^S ^l ^—AJb ^y^> jl 

5Jw? c-£ "b! ^fJ.I IJLa jl ^j>\ ^Jl j^ij - J^~^ -*JLS1 |>Laj ^-S^J ^.1 tJjSjjJliyo 
Jy^?l t ^JL j^>- jl jJI l ^!Lp <*i-*^j U-o j . 4jiLa j ^JLaJJ 

LjJLp jj^^ii-l j'b! ^i-^sUi-l oJLa Lj ip Ujjj ^ ^J.1 Jj-^>- SjAjS* iLSLiil (._J jl 

.Lajj^sj Jji*Jl ^Jk*. "i! 0^!U>^>-l ^L»^>-l ^1 ^li^u tJ^-l j i j£ Jia^l L ^^- (,^^.,1^11^ 
jl^JiiUj S jJa>- o'^VpIalIJ SJ^L~a Jualjj^ Jw**jj ^j-uiuJl ^1 oLcjj^lli 

^lj tJ^LS^JL oLc^l iLUl sJLa ^ iJui-l J.<,.-..t; jl -U iiJSlI Jii iib^> 
1. j^ScJl ^11 jl bi«j ^if'l «j ^1 ^«-L!l (^iLij L? SsJ Uili tli* j • L j~*- 4 ^ al ^-^'1 
oUjfjl JisJ (J~«ll ij>- ji\ S ( j,^ ., ^^ dili jl^ jlj) J~aJ jl ^1 jj jJa^ia 
j-isiilJ LilUta dili j^ *ii jJL (.(j^^^J ^ jVl S L§-^> jaj JJ iJvii-l ^ ^ a vt JI 
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UIp UJUJI jL^I 



^jU jua^* J iii-l^j 3-J-l oLjLSUl jA£ ^1 
jjadl i^iaj ^* (jyiiljdl jLS^ A>-l yijj .O j~t> 
»Ip AjXS - jLi« iiJtA-l sAgj (j^LJj 

jjiidl ^AiV^o jj~>- J !l J-ii AaJ : 1 9 9 5 

oU ^Ji*ll j^o <u^>- j^a jrJL-l jl tillj tSalilj ^jfi\>- 
Si 111 J-«>j jiUI ^-A./>l jjl Ia» .U IS-Ji. 1 _ r —J_j 

.(4)»Jl>- J*U*i» JS" 

iftJSS- J _^>-_J j* jji ^ll ljl» 

J# J-g»,'..,...j iiJIjJI Ola Jj«ll A>-l Jl Oil 

Agjdl jiJj> jJL«jj . Lj i^j cLa ^Jl«II ^UJl SjIII 

:"&ls tc_s- ^ ^ 

j~J _J . Js **l Jbl_j dS'ljil _J 5 4j jljl ^>Aisl— j 

J.....L...J jl SJu^- _jl 2. , , U U o_j iJLLa 

.(5)SjUI^CH^oLJl*1I 
Ji'j jj^SUl jl ,juJ 3-^JlxJI jJLiJ-l J-^ 
t jLJLjj'il |Jl*j SjS jJU- l$ili>- As iJ-l s-l~iMI 
LfXfr Jjii SjjILU < y3Z>*i U-i Ul .dill l^JiU- ^1 
! t jj j ... t . « JI j ^aJI <u-*»*As ^j&L%£u A>-l t Jl** ^S" Jij\ 
*k~Mi t_g_>t j,J jl djLJuiil sJLgJ ji^»il A*j 

.(6)a-*i* 

1 Henry Margenau, Roy A. Vargesse. Cosmos, Bios, 
Theos. La Salle IL: Open Court Publishing, ,2991 p. 
142 

2 Paul Davies. God and the New Physics. New York, 
Simon & Schuster, ,3891 p. 981 

3 Hugh Ross. The Creator and the Cosmos. Colorado 
Springs, CO: Nav Press, ,3991 pp. 411-51 

4 George C. Williams. The Third Culture: Beyond the 
Scientific Revolution, New York, Simon & Schuster, 
,5991 pp. 24-34 

5 Verner Gitt. In the Beginning Was Information. CLV, 
Bielefeld, Germany, p. 141 ,701 

6 Arthur Koestler, Janus: A Summing Up, New York, 
Vintage Books, ,8791 p. 052 



£*.LJI j jJUI 3jjL« C*fl- ji\ JLai ' j j a * 11 j 
.ojlil ,ju J_*-LiJI iii^l e jyiJu jjl'i^" -II 

J^lSOl ikLl o^ii J4>UJI j ^2JI oUU^I ^ 

j^vil jl i~vi ji i *. Jui .oUi jjill a Jl^J 
JjU jUtijl ^fjjj <bl oLt^L; JjMljlU 

1 5 JJ (Big Bang ^£11 jUtiMlj ^JU U 
2«,,hll il ^11 jl j~^JI jUtiiMI j^ij 
Jul 

ijb Lf t jls J jiail JL>Jlil ^S j Lill 

IjbU lAjJ t^_j ^1 JLjJj > 9l J^i\ jl ^S_J y<il ^ 

^j^-^i j_j-«-iJI JjhJllI 1 _ 5 -1-P 4JL; t 9 1 jipML; 

t ^l jU^jVI ^ JUil j^Uil J.UJI fU*-^l 

^^JjJI j J— J jJI jjrfJLaj j_j£3l c-UJl* jl _jJLo C-~>- 
.(1 )ilA. *J OJI^ j_jS3l ji Jle 

pJJ jl5" j^^JI jl Lsizjl ^^^ll jl^sjjj^l ^,0JJJ 

IJlaj cSJl^- ^ 5 *us 
jlS - ^Dlj ^1 jU^^I Juo tf Ill flkJI ^ 

J^J JJ g ywll g Jail j . : V J UJ .0 ^llyxJJ l>" ^ 

jl ^LJaJt i«_jLi« i n^aj ^jss jil t JLs> 

oljJdl! L*l~s- _jJLj ^Ul <, j_^il JU-I Jrt^JI 
Jb .SjUxj <US ^5vidl AS t^Uil ^ 3 j : « .,rill 
- iiAjJI |»-i!l ^i>l _jJI Jr>*ll J*' J*^ j' 

jiSl -UgJ i_»L.S)l I^SjI jil . .fall LjJiJLs- ^1 
.(2)^^11 ( ,_ ? .«.,^rJI Jl-z 3-ijlAJI SJ^Sf I 
Jl diUJI |Jl* L^^jI lib-ol iSjiJ-l ( j~i> ^SAj_j 

Jl* j^j iliMI i«t>-l j£ j> ^Sj Ualc : j^Sj jl 
As j_j5sj jl A< ^ ix-Jall (3_jS S_jS jl jJI lujij 
iuLSLoL ijjlil ^ j jJJI jLs dUJLS" .(3)oa>-at 
^4 OjL^jl As SjILI ,ju J^l&il iL^I sLi-l 
<. { j0 ji .,i-?4-l <t>-_j J*j .*L*J) oLsLti^l 5-j->-l 
iJljJI oUjLoil J^l ^......a; jU»j "il *jls 



jUj LgJl J^v? ^xJl |*J i_r*^ jjiaJl jl ^\ U-i «Uijjl U j/il^J 

J5w jli :di!i ( _ r JUJl ( _ J ip Jj tij^ip oLI ji 

jAj ^i-l aJL* J^J li-XA iiLft jl jjiaJl j-^JJ^ ObUS" J^a <J> j 0^ \~^S iS V s *"' 

.(jJU- y> ^ iJ-l oUjISsJI jL iUkpl ^1 jji 4J 

iL~Lj Jj Loip t ^»J <UP j^j«L>si la jisj t L ^oip 4jL OJ^Jl IJLa j^klll SlpJ yuj 

IJLa jj .IJLa i^LJl JJL jl Jj 33 j}J*j> LuJaJI jl ^Sblll oJL* C-^j lili jjJl 
a ^ jdl iJUl SjjUI -b e La*JU kl^idL <ua£ J-i-^ Up £liJdl ^ ^ LS i-U-l jJUJl ^-=H J 

.jjis- £»uUl j jjaJl ^1 

^ Oi^j </8*U 

c^JUJL loUl iLJUJl SU>- i?L- j\ -djpl ^JUI ^^^1 jlj-^^l ^Ju j^l ^ L>L> 

iLJii! ^1 J?L- sJLa jL i^JuJ jl Ui>1 U~L*i JJLa LL5 -bj Ul . jSLSi-l j^^sj 

.LfU -U^as jji jlS" jjj t5LJL>- ia-L>- ^.i^j 5jjLLI 

i^JUl (,!._.. j ^JlJLSsjI jXaJl ^^j^SUiJl j L> ah':ll oil^Jl 4>- jl > a...?.^ Jjj^ 

^JUl tjjj_)il jj-iJl faJLtS* Lj ip jj-L>sJvil OH' 5 ^' oL^tA o-LpL- Jjji . ^"^L-^/l 
^JUI j t ^iJJl j olil ^jLlj S2i»^Jl JLp JloIju ^JUI j ^"jL-^l jl jf^Ul ^j iUaj c4 ^ 
Slib>t4 j >_jjUiJl j ^^iSUJl jl j cii^" Ij^a j .ijliJl (jy»l ^Jl ^j jiijj 

j^*>L Ua>- Jwovu i^iUt* J>\ ji LjiP ^IJj ^1 j ttjSjjil jjjjJl ifJ^t l^' (5^*1 

.S^^w? iJil ^1 ^j iLu~-^(l jji |>^L-^(I 
4j.Uu.jl j i-^ajdl i-La«Jl ^"iUj ill ji\ jJ-fr ^Lll j~5sJl j^i^^l ApL-j lJl5\A j 
.<o ^UalPal j jl jjsJl sL^-MIj LS 2 ? ai-l aj.L^a.^ j j^JJl qjj i^JLl? L jip |»^jjj«>«~ijj 
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(251 s ^l) 

^J Cltus JP ^lijJl j.iioJ ^!L>t4 ^«osj jl j^iJl J^a jl J lSSju Ljli iSiaaJl oJLa -Lp J 

*i\ (.(JjLv? ci^sj 0 ja oli I jp j^i Ji s-'ifjA JJii . j^sbll j.iU.1 ^^S^aII 
(j- 4 (_^i>" oj^j ^jpju* c_JLa> 4JJI \j^jA>. j'j ^° ^j"" 1 ^" 1 
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j>JI a^fci ^ ^ 



.^jolp ^Lal ^yll JLly nj M jjiaJl <Ujiai jl j^!l (_jl>- <L»ljjJL »UjUj L«rf ^>^-i 
£La>- j^kJl 3jjiai jl j^iiajj t&LJsi-l oJLa j^j-b M j*-lt*Jl *U«jl ( _ J _-LJ1 « h«« j^J j 
J~»Jwo d~jj Oi^J (j- 4 ^^Vp^!I JjI~i j <o |> jJsj U JJLaJl diJi Lo j^l j -*j«JLp 

oJLgJ Sjj-oil 1 _^a5Waji-) j£}> L! jl^ ULgJ j .IgJ SjIpJJI j ^jj j^I j Sj^liJL! |»ia^i j 

i^ki jL>-l J- 4 Ug_>1 -b>t^i ijy<Jl j»^p^I JjL- j LLIj U bl 

4jL»£>- Sj^JaJl oJLa jl jjs ^LkjL £j?T^~£ t|«-g-> — »t LHj U bl \j>\ .ijJaJl aJL* J^>- 

.jU>- j\ ^U: MU^ 

i^^Iaj jL ilaXP^I ^a IJ~> oIp j-^> ^11 j jL^I sJLa Jto ^.ibJl ^jLaJl \ ja* b-Lfc j 

iiUJl |>^p^I JjLu j o j-ijj Li .^i>\jj j^jts ,^1 jLi US^a 4~»1p £2Jb- jjiaJl 

111 

S ^x>£ji ^s- j^i*Jl 5Jb** j^p ^Jjj JiU S 5>-L%~4 J->^ (jij^**' J^^*" 
I j!al\ Ji e-UJjJl jl ^1 Nature tlsyt j«J£ j\ .ol jp%?xA\ iL~Lu a <j SJj«b>- 
itU- l ^ILp j^i«Jl £P j^P^fl jl . j^IaJl Sj^iaj ^a <Ul I jiv? j U> i^-)JLp-I j ^1 l? Hp «• j^iJl 
^1 iSj2^-l ^a # <ul dili tS~Jl U-Ji ^( j^lidl SJLJLk ^a Sj ^2ill S ^^-'ifl J-^ ^Jl 
jj^aaJl ^a U^" Lgijj ^yijl La^SL- ^1 SJiSfl J^j t5jjiaJl »JLa ^ 4jIJI |*j i^-»L>- 
^LJjJI ^-1 J.\ J. a ..tJ jlloI OaJ Jj ii_ ?«i v^*^ 1 cpL- ^1 y^ 1 j-^i ^ J -*2A*-JI 

^jiJl j^"l y> i_jLJ- J^jJ ^1 tJLcalS'Vl yljjJlj c'iVp^l J^L-j jl tjUai>-Uj 
. ^*j>wJJ ji jjJiJl 4jjii> ULc > .,i^«* jJai 4$>-j ij^ju t^jJJJ 4j^Uil 

al jj y J_p«^ jjiaJl Sjjia! (J*^" ^ ^^ J<J ^' J (j - (j^ J Ui^iS'l l>*^J j^ J 
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2LJUI o^Ull 



ioUJI 



jv-UJl oLJajJ 4^jU^ ojLxpL j^klll i>jJaj jl&l ^Jl jJ^j to J LJbJl La ^Jl 

JLo i*?U-) ioJslaJl 5Ji^!L c~j j Lg-; ^^-^ ^1 j- 5 ?-*-^ J ^ * ^ s -*-* ' j-"-" 

\jo£ JJsJ ^1 j^^jip ilSi M ^ _jJl UjU (.iiS IJLa j^j ^^Jl L ^IU tOl J (— > _j-*Jl 
I ;tT>tSj jjlia - ^ulj (JUaj ^^ILp- JL«j j^xJl 0^>sil J^a I jl 

JLJ Nature, Focus, National Geographic... '.J2j>) >— ' ^ 3 " ; ; " 'lj »L«->-Ml ^ 

^11 J~~£ 7f ^* .A^i i_s*^ °js^ tj -4 ' SiLi>~"l jjJuii^j jjhrll Slpi jl 
ti^«s*j jl j ^-bj jji j^IaJl ijiaij (j - ^ J/ 1 '^^*^/l J^^'J *J P 
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j^kJi a^k jUasf oui 

_jjjL~» ^j^i .(jyJLU i*a3 "^jj^l «-LoJl»JI JL>-I Lfri^aj U^- j_jliJI ijiaj jl 

J^o i_ps~» 5 _jS dlli SLJ-I ^yJI yijjj ^jdl Silil jl ( j^> jlaj tljbl ^yih' i <_y*^* 

3 j~&S e-l (J-aUl >_Jl j^- ,j^<u l^-i iL^isJI 5 trtl o-Laj 3JUju ohjl^ J^- 

^J^l <LjJdJI CjUI ^A-l CJ j- 0 ^ 1 LoJUP j^Jla J-S ^^"1 <U^*>- ^1 CJ ^J-l J^SJ ljb'> 

Olj-iJI Ol jJs jj.^a.ti\ jA .e-IJUil ^* frill ^yJI J^»»Jlj y«-iJI_j £jMI |»jI y& oli 

J^>»iJ jj>_tJI ^Jcs-\ icjijUj, ^1 i^LMI |»jl y>)\ ijli-l j»jI jill C.al-»-li tLjjujJJ 

Jj-iil J^*-* J2*^J j-H c^*' ^jaj^l C-J j£j t ( j--«JLil (jJ « -J^-^- 

cjilU**^ j^aiJI IJla Jju jU t L«-a IjI \ t m ff^ fi is^ A o^*iJ 

^jJI f\ IJLa jl .i...Ja]| Jlfl jS ii™)"^ 
oUI ^_J-t J^l jl j^J^i j_jJaJI jUajli tioJiiJI oUI j-J-l J^sl ^ ^"ifl ■ L $^\j 

U ^pjJij J>j*_)ll J_p»JI IJl* J-vsU) ^j-i JLLP ^^SUj tUjLS O-iU^jJI ^is-l_j_)JI Jls-I ijJiJI 

5jl _^>- ^^1* JsUj>Jl1 i_j jJl^I jij^> y» SjjLlI ^jlsbil |^ il* | _ s lSI >_i>-l_j^JI ,j<aj(j C-P 

il_p«~^sl Ujllc ^jI ^J-l JuAll gJ^M* < jaJ&*j\j JjUl _ji-l CJlS^J cLg. a— j- 

is-jj p .Ja, ' . j ^ yl-l iL-ij (3 jj«-!I jl ^il jl^j ,_yJ! ki-i j»J 'JjI Lg- a .'..'.^- ( _ 5 1"j ,^1 jj-tiil 
( ! ) 43 JU^ilj . eLil ^^s-J *^ j^^' ^ 1 -J^t*^ i^*-? 'c^*^' 

.< 2 )((-^jLJ- J^aii ilju jU-^JI Jis- dJJI! ^ .OJJ! Jil#iW ^ Jj£ SiliS" 

J^wsLiJI Jj yJl J jjil (^l JjLiJI jjJ jjjj JlS ( jUllj (3 ji&*j> e-IJli j' ' j! 

.^^JlP ,_^l— >l |^l jji tj^JaJI *_jb«s*<j| jUJ- i^j^ ' j^i (_5-^ c5 J^"^^ 

1 Victor B. Scheffer, "Exploring the Lives of Whales", National Geographic, vol. 50, December 
1976, p. 752 

2 George Gamow, Martynas Yeas, Mr. Tompkins Inside Himself, London: Allen & Unwin, 1968, p. 
149 



SU-I jt&1 o jaU? j^kJl i^Jai! 5-pIjJI 5~<JUJl ^i^Jl 3 ^jI Jjb£ tjliil J~~- L ^Ui 

Jjl^. j j ; ......g." l^J -L?-^J "i! j^l jjiaJl ^Jjiij jAl jJs |»Jil ^ j) i~jUl ^Jl oLil 

obJlSJl Jjl jl j p\U y olJb sU-l jl JLp 
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jjJaJl Aj^laJ £J ^^Ip^/I 

«-LSJl ^ ib c_«~J oli cup jJi iiLwMl jl 5jjiaJl j (.iiLwi^d c~»l5^ iJ-l 

l»-£jJl IJLa <uIp ^j^i La jl Jj tdili cb j^- <Ls-£J ^j^i LgJli ij^JuJl c_uS3l j^jl 

.i-jUl ^1 s-LLl J^a oLi-l jL&l SJL*P CUC Jia OljLp i_gl>- y£>*j Sib>«~u 

olil ^jU ^ijJl ^ku-J iiLwS/l jl JUJ j^J ? jl&^l IJLa cVJb- lJ-S" ^53 j 

iilwMl j J**^ ti>Jb- JL5 a ^p_)1I oUA-l IJLa jl> LuJ— lilj .Si jJju> jSLsi 

:5^l j iUyi ?iiLwSU c^JL^ jl j5^c jlS* ^JUI Li ti-uLJl JLp ^JLJI ^1 jLS^U 

.^^^l jiS SJb-l _«JI tjSlSi SOP J">1>- O j^JU. CJlS" fill y C~>- ^ ^1 iiLwSfl JSo 

dLLgi~» :Sjl>-Ij i>L>-^(l Jh"...*i tol ^i«Jl (ju^U.1 ol jJj u i> ^^^Jl o ^juk I ji ^j^-j 

yZs y JLl&l JS^I Jia JLldl Lip L>- Ij^aP ji dUi ^p-Vl jL" SJb-l ^1 iiLwSfl 

!S CbjJL>- (Jjj-t jp j>l (.<&>-LLa 3i-U<? (Jjji? Oj&i jl 
jL&l j i^jLJl ^1 s-lil SLJ-I jLSjjl : SUi L> Ji-yaJL IJLa ^,53 j 

La «_j>-Lsll J_p«Jl j jLa^Ml j»^lj-« ^~53l La j+& j *\ ^gJl ^1 i-jUl y sLi-l 
jli t ji al j ijy«Jl Jia J>*ji!L; sJA*il «-Uap^!l j^Si L>l .ijikdl oUJJk./ill oJL^j 

" y o' b -2j*JL*Jl ^iU.1 j |^~aLs1U ^jLill Ji>- j j^^Ip j^l^l J^~!l y j! 

i^JLlI jl «-Lwl 5~«jUI ^1 «-LLl ^ SLJ-I jLSjjI iJL-P Jic iJLi- S jj^<s 

jljjp- iJL2^^!l ili-^^Jl Sjj^aJlj i~;LJl ( _ 5 Ap ^Lfr ^JLlI <dJLi j s-lil gk y^X* 

jL-l.Jw-jl j ^1 Mjl jj jijJ^L-jjl jl j^;^- J ^ 1 4_L4i_a 4_JJ J-S'l c-aJ jj_J i.( l5 _L ! _?s_; 
oUhlSvJl oJLa C U w^tfJ La bl cUJl . iLjis JJ^> A -^^ ^ L jul » a ^ .. t . t jj ^11 ^ jL~>- jjSj j^j ^ 
^USI ^s^J *-* frLy3. J l ciii»L*il j ASLa-Jl oljUaJl ^ji «-L»Ju<Jl JLs-l jLJ ^^ip 
i y\& ^J>£ *-* j^aiaJl Sj^JaJ ^lU Laj y j£s yi\ ^^^(l JjL-J j^( tjj^^iSsJl 

■ 4^> : hfr i^bj>u S jltJkl «-Li"^l sJLa 4juJLa jvJLxJl 
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j^kJl 



^ <u.JL- > - L gi^> 4JI LLv? U jl Ml .14^ Uaxj Ml t_)b^Jl IJLa ^ ^^bi jl 
tip-L>- Ml ^ b> -|*l*Jl «-li j ^ Lg~&>sj j^o |^P^Jl l? Lp- j^laJl ^j^iaj jl ^ j :S~«-aMI 
ji-S'J-^ J ^IpJlJl j ^.1 J—P Lj ip |> 4P-L>- <:hs\i\ ^JU<a) Jaii ^UjJl ^Jb 

.^oIp ^L-l j,I ^1 jl ^>-Ml jL>- j.U jl jji ti_i-jjJlj 
i^Ul ^ptJl l ^1p 5JLLJI j ^ obJ jLj Lo t yiJ^3 jMl LiLSviUj 

SUi jl ^Idili ^ c_~-Jl £r jiJ -Lgjl ^jl J~iiJ ^j^^aJ ^ j^laJl Sj^^ai jl 
Mj oMl*l>-Ml (jul .JL>-lj jryj j ;■■■>■■«." L ^i>- jj»;h"'"^ M jjiadl 5jjiaj 
. 5i J^aJL cJ ^Ssj Ji SLJ-I jU aCkp^l! jl>t^ ,^1 jl jj5^f iJL^JsJl j iJL j^-iJl (jul jJiJl 
j^5i jl J^aj J-Ji t5i-U<a)L ^-lj (juj Jiwjj j^J j^o-^l 

j^ja jLTIili 

j^j oljLLLl jlj ^ L? >- jjjLS' 5~L>- j^^xJ Lo c.*.^ ji oLuJj jS\ sJLa ^ 

dili Jju oil iiw>- oLolS" 4i-Wa)l> c^rUj- |*i «-L&L> j-* ^Z*jj£> kJ-\ L^U-I 

tj^Jj j ci^l jj ^1 cJ^ 5 ;LJ1 ^1 c^>-j>- ji\ iilwMl dlL" jl j ciilw-Ml j^J ^1 

cr ~ij ^ jMl o ^^Js -iS iJ-l oLjLSsJI iilbisil ^L>-Ml j ^1 ^iMl Oh"^ 0 0' j 

!?44^1a)l oJLa 

UgJ jill^j j^IaxJl ^j^^aJ sUi jl Ml 4, ; .ak'.a jJlJ cJl^ jlj) 5il ^ii-l »JLa jl 

oJUs C~Jj JL>-I_5 JJ- L ff>- ^r~J -I SJuap j s_ ^* 0' -V 

jl Ji< tiJLsljl 0 jj-^s Jif -L>-l J jl ^^Lft I J j& jl iaS ^J^u iilbisil i^aAJl 

. jjUs ^^>"Ml Aa.,i7\j tA>-ljjJl 4a.|i^i jl j*>- j\ ti«-A>-ljjJl J^i T^Ml AQ;<t\j 55v«~u 4AyaJ 

^^isLo^-Ml Ijl>-Ij 1~~<I I 'ii^ »>■ L j~ >- jl) l-*^>-lj LuJj jl oLj! j^o l^i^«jj |*J |*^Jl L»5" 
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4P Jj>- j^Jalil !4j>c^xJl 

tilii J^a ^ ^ n Jl Jj .Sjjialaj 4liJj>- JyaLva J^a <b La £a <Cjj£j ^a I J>*£ 

j£s J JaS J^kJl 5JU^ ji -JLf>- J^J 0 jJJb La JivJ- j^alaJl Slpi oJI Jii lLaLi 

.^jMl ^L*. ^ oij ^1 cJ-b- OS j^ jl 

iJjLLl oJLft Jj>sj jl I^Ui; jl ^1 a j ...ail <0 L° jjialll aUo diLf "i! tdJLli jL>- j 

C-i V ^l>> S^> ^ JJ-b jl j^LlLI ^ Uuj .j^JI jj ^ W^'i" <J^ 

Oilj |»-UJl j»JJjj Ul£j ^LaLi L5 ip Jj -jj-ajJl j-a j^) Lo^a 5JL*aj jiadl J 

.jkil j SJ^ajJI ^1 La jL«al j j^kdl j^*; c--£ ^1 ^JiMl 

Lyl j-tp C-J ^5nj -Lta^ ijb i ^^^a J <LJiM jl Lali ^vS»l ^Jl Jrf ^W?l 

. jjjb j^aj ^ SJjLu cJL^ ^1 5-jIjJI 4~>- ^~Jl |t->ALi»JJ LaJs j l2i«j jLS" 
SLJ-I J^l ^b>- jIj JJL4-I iiJb- jL&l jli <.^yi> J>\ IJL* Ji" L»t*i>l j j^Ml jLf lilj 
t^l_)il oJLa ^ ^LsjJl l5 1p jIj-^^I ^ t^SI ^Jl ^ Lgi J^^si-j iLS^ ^1 o-WaJl ^1 
5jjJaJ LS 2 ? ai-l <w>- ^Jl t_iLiSvjl L*lSo .SJbJLi SiL^c j j .«.. t .ll Lw»u Jy^ i .J.1 ^ j_«^j Lc j 
jl J~5 Jj^Jf oi j jJ Lcji (.iLjS^sJJ ^L«Jl ^1 jJl ^ j <. j£\ j j£\ j^IaxJl 

» g « . .i j^NJ i« j fl^ ^> S,J l?*^' Iplijj^IaxJl jjj«j|jil jj j .,i^«t1| 

J>-J «-La Jii>- 



^^JUi . Ua*j L§-^a*j <uij ^1 ^ jMl Lj ip iJ-l oLuLS^Jl ^L^-l y> JjJjJI iiL* 
Ol jjJ~\ y> JUJjJl j c hhflll jl J_4-ii-l 4--^ ^1 OUI ^^1 j^a OjJjJI -L>- y tjUil 

.^>3*J* J^i L>>-Lia jl Ljjp M <oLii)l lJLs> j tL* j^ha ^a <oLijj 
1 JL>- 1 ^,--5' IjJi -La JXij- ^ ji«J j jill j jLJ^fl (ju j.jAUill -uLidl jl jl 
ijjljpl ^ j jiJl Jj-U^; -L>- ^1 jLs-Ml ^ J-^sj ^UiaMI IJLa j .|>U-ia^!I ^ 
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ilJbl LwJi M i ^aJI j jLJ^I (ju »JLa ^y&UaJl <oLidl <w>- jl jl SaJU-I j . j^aLJl Sj^iiJ 
i! jUta jl Ml t jJi" ^£J1 jl _a~>- j jJi" I jls- (ju ^ysUaJl <uLid1 jl ^^j^*; ^Lv$i 
^jIp IjUipI (LjJj L»l j*-MI j » j-t^- U-aJ^-I j^S" £a) U4'--; ijUjjl SS^p i j oLSI 

. 4j y ^ wJU ^J^j j^il 4jLidl 
4ia jLJMl ^1 i_jjSI i ^1 jL j^aJl j£s *fe jLi-l j$iak.\ ,J <oLidl o^uj 
Jjjjj jl jjSvo-i «-LS"JL!l fjj^> jI^pMI UJU-I lil LiU t^SI ^Jl >>-Ml oUI ^J-l ^1 

<US\«Ju L ^i«J jjlll O J~SOjJ| j\ t L? %--U^JI LgJj^SsJ ^5 S^>t*il Jy.>. « JI \j^k>- ( _ji«J ^JUl J^Jl j! 

jLJ^I ^jl Ua Jj . jjiJl jLJ^I ^Jl yl ^ L-.Ua IjUtpl Jii ^1 

l^l^l^^^ 

i jiJU .i jiJl j jLJ^fl (jo JjU o^i>-l iiLji jUi-l <uLiiJl ^laill ,jJi*->j 
Lai .ill ji^ll j ^ jJl 3»- jj <»_JLSCJ1 jl jLaJ-l (juj 41j M J j5>-l j Vjl jl _^~>- 

<ujj j <-jjA>j 0' tSj^S siljl ji tiJjJu JiLe j^ jLJMl 

^1 ^ j toll jL*ll SJL fj jJ y_a£ M oLL^aJl »JLa j . jj^Ml Lj JLft l5 1p 0 jJiaJI 

(3 ji&L* jL»J^(l j>u ^yUw-*- <oU£j |_yl ta s jU»J^(l jryj Lg.'.y Jj<^- 

.o^>«jij| sJLa j jl ^>-l 

»Ltj <Jl£* to 4JUI 

LtJi M dili jl ?Jj«jiJL O-t?- j^kdl SUi?- i^JJl jjjL^JI jLf liLa 

J^-l ^1 dilU ^ 0 j^aiala iU- jA J£ jU t J>-l jil (j* SLJLa c_JUv J^>- L^ujJj Jj^aJL 

SiX^aJL dilU SUM J.j-1 ^ i j jl .ijpl j S5^l>- Sil jL Ml -L>- _ai jl j£s jLf La 

. L j~*t^ — a 4jl I.L«.."..~.i 
jl k-»sjuS j^-l O^jLL! SJljJl ti j Jai\ Jl? j^5i Jy *,ej>- jl J^i 

«.L>-Ml |»JLp ijul _aS j oML»i?-Ml i^laJ Jul ji j v >L>- -Juo-a-lL- LjlJI jJ LJl j^JbJ 
Ula jl ^l jiil j^a «b ^5sj lil <u! Juj .Si-L^aJU O-b- Ji dili jl iJL>fcU-l e-L«-isJl j 
\j\aj . Jb>- j jp jJUi-l Sil jl ^1 oi js? j^jAj <uLj |»~L«i!l jp jil Jj Jj ^Lj <.jj£s ji «-^J^rl 
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APJl>- jjJaxjl iA^xJl 



iSLw^fl ^Sh'a ^Lp-I jl t yL«-S' jl ^Lj-s JJj jl ol ^^dl 

L*j> y lil <Gl Lj ip . J^ptdl IJL* Ji< ti< j-L>- c~ii iSj^j oUI ^ILgJ^j i~jlJl ^1 

. 4pIjJj <uJU j <C j-Laj i j-^- V (jJU- i _^>- j ^^Lp ^1 JJ j -o j j Jj 
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I 



jl ^->j ^0 jjiaJl 5jjiaj i-jL-uI i.i_jbSsJl IJLa iLLJl Jj../a,a,ll tL»uji 

j» jLJl ji c^LiS UjIjj .i^oJjJl jjUbM UUr ^^iaSLo JJklUw (j1?bj *J SLJ-I 

. XJA oLjL£JI £^>- <jJL>- j 'uUt-*. <dJl jl 

IM*±\ ^SLdl ^1 ^Jl ^1 -22*2^-1 aJU ii jJb ^b>« ^ jl~#1 jl £>! ^1 j 

^ o O - J JI £J*0J <W»s^5lj 

« -» » > ■ W"* - ? I '>;'> 'i^'J <U-iaP <UiA> <uJ jl • (j^^ tfl A -^ J tJ jL%~i^J 

dlLt ajC^p Lo^j Jai jluJ^H j^Jj t (JL»pI ^a a j **-t> <L£w< jl iLS^i S j™>- 

^ £JlJ ^ flal ^ ji" ^lap dULc V SJ-I oUSl&l jl Jj .^-.aill dUi ji ij^l 

.Lgj j»L«dJl jp jL~j^l t ^>- J-*-^- .Ll«.*Jl 

^ jJl |*i^>sil JaJa^td! j £-Ul |»..».^3.jl IJLa j S^JaaJl ioisJ-l oJLa jl <U£ JJLS M L^> j 

JLaJ .^Ujj <bb>t r ^ <tUl (*JaP (jJL>- ^sLaJl JJjJL C~~j Lglo^L 4.«..JaJl ij~~> 

«i j>- j JjMi jLJ^L! ^^^i?! j SSjL>- oLi^? j ^^L^- iJ-l oLjLSsJI ^LnJ 4JJI v_^aj 

LgJ j-^- M ^1 jJvji-l iJil j^s Ja2i iLtsI io^aj iJ^fl oUsjL^aJl ^yt jJC~* j 

■ 4...hll 



L^iM J~~«-!l ^Lli jjr*«j L$i1 j 1^>-Li>-I j^a ^^1 }L~£ J^sJl jl Jj jj«il ^ 

?^A^>Vl ^U^- jl JU JiLi. J^JI ^ "il laU ^Jl^I jki Ja 
jl :S ^^ia SsjtJi ^1 jlj~Jl IJLa 5jU-^AJ I j^jJLSI oL-^L^I «-UJLp jj J2i 
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U^j tLgjbJ ^iJl ^ Ji"^ JiwJl iw-l-L- SJi-li 
4._..,.i,L'^-ll jlSw^l ^™il ^JJt^~j J- 5 *-^ tl-^Aj . J — *Jl j^a ^r*^ Cjij^* i 

^Js— <bli Siil^o ^Slal J^a Ll; J^tJl jl J* ,t^Jl J .4^31 J^laMl jl jUl&l ^jjJlA 
jl5w^[l aJLft »L>tJl J?Uj jg^Tj .lali Ja~- ^Jl 4£la^a ^ s-LaJMl J t _>^j<Jl £a jl5Li^!l 

<UJaP o ^.La oil jl i ^ j»^L-dl "^1 \i*«~> ^ £->-Jl £$l ^1 e-li^l iJUgJ Lj) ^jj 
SjjjjJl |> _a^if dAJi jjh" II ijj-laj SLfri 'l^"' cP^^' ^s^!" 0"^ ^ _Jj~J>l 

Jj«jSj J>oJ<Jl IJL* jl^ lil tdiii £a j .J^tJl oLiv? J^a 5jL^> i jfyt AJup jj jjJ J^sjj 

jl jji \ju> Jjj^-JjJl IJL^i J>**J d~ >S*J J**-^ i_S^ jl^;'"* s -^* (JUilS" lilj tSjjjjJl 

.4iJjJI Oli jl^J.1 




Lo Ifrfcfrli JL3 iaJjJl oL5 dlU jl>- ^Ul ^USj -bUt^- 4UI jli tjjii o 

* TV 1 , * * * ******, * 

.(69-68 J^JI) tiUl ^it 




jl dJJi 4<U*iAJ (J^ j"^' ^ SysaSLo ULj ^1 

>l ^t,„. V ^JUI ^Sfl Jw<Jl 4JI U Jl^l^l 

^>el! <L^sL>- O j&j ^jL?taj t ^laiJl ^Lj^! 4^sU>- j^LsIj toli ^~L! O ^Pj ol 

J^JI jl ja dili Ji" 1— < ^^!l j -f-^ J^" Lg^i : jUai>-Uj tj jUl ^>«1! ^ j>-\ j jU-l 

(160) . ^^.-pI y>^\ a1Ju>~ jA tixjjJl Cj _j-JI oJLa L y- i ^JUl i l yiJ)i\ 
.3 ^ 52^>j^ij j^j ^«5"l LjLojw Ipj ^*^-> JLoJ Ji ^^j^j^II J^Jl jl 

J^JLftjJl j (J jiill J Ol j^J.1 JS" jl j>-\ S jrf LoJiUj^l |»j t(jw«J ^1 4Lj J^s ^ j^fl 

^1 Jas O--JI j*-! LcLS" ^jja-j^fl J-oJl J~s*\ jjj ■ i j^-> ^ L$- sA«j ^^Ljj J->-Ijij 

! ^( -L>-lj 0 j^ljl 'bLS'j 



OilL "b! j^Jl ilaSJl jl ^(1 ->>«-^Jl ^J-^>- J^i 4^Ltpl ( _ 5 « ; ) c_-iii-l jLaj jl Ojjy J5CJI 
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J^- (— ijJ-l jIa! <*1«jSj Loi t^y^aJl jAJl iJLgj 

4 3-38 (ju U> jAj jl i«_ ~iiJ~1 jLaii j^J« t4;j ^-a>Jj^ 
.iJbl f-^- *+~*H o' OJ' 5 2,69 




(161). ^jjj ^ ^5; S^b^sLI »Uap 



^J Lt i c .>.il ^>UaJ Uj ^ . " ..-. i SU LLq ^l jji j — ol -Ul ^>*>Ui)l ^ jl ^~!a)l J?l jJs jJl ^h*...^ 
jl£«il ^AijJs jp iJ^S ^UaJ jAj i(Sonar) jU j~Jl j»_ul <ulp jllaj U jA j iSjUJU I jJia 

.a\S j*tai\ oL>- jll J^>- 5Ja-^sil ^L~>-Ml 

(.iJlill ^ 4j jji i_iJl jj j^Lp oii O 'j~S 4j j« jj-Jl ia~u jia jLJ*il ^Ja^o 
(ju Lj IftiJ ol j**?l j~JT i. X>y&\ A <i^o 1 tjU ^ 11 ^Uaj "jS- i?l jJ? jJl Ig.'.o 

Jj-L/ dilji" ^lal^j Jj t Jj^- U |>L~>-I ij>-j iaai iJjJj ^ ill J>- \J&- i>jS Jsl jIj jJI 

Ul .LgJ i^-Lo s-lili ULgJ j t jl j^jl-L ^^jidl ^l ijJiJl oUI ^J- 

UjL^- (jUaij H^Liil sJLa j^^Lp c_-UJl (Ajy>u ij-d oUI ^ j) jli-J-l 
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.3 jJS Zjjj oUI S>- ^jJI (3j^i ^JLJl ^^^aixJl 

(.(Myoglobin) (jujlp^jlil aiLa J../ta.i <G^<aP (j^»e^S"^l 
j«— <L> S j jj<il) jL-J-l £l -^-1 ^ialoj iftiaj^ll oJLa Jwaijj 
L«^ c 4j.a..~aJ>- ^ILj (J^£ ^1 jj<JI (Gin-Back 




li j-a j .< 163 > <J}Us^l ( _ r Lp ( _ r ijJ jji 2LLJS.S Ui*-Jji is*-Lf~Jl 




r 



. £jA <Ul ^Ll?sj La J>Svj ~^tj^ *ul 

<L> S ^jlis —4 o hiMl »JL|J— <U*ij J jL£a X J^tJ 

^j^aljJl ^"^UaJl ^ jL£a JjjJ- ( Js- 0 jJiJl <OjJ jl 

^a .Lao-JI S-b-Ui p h'll ^jA "is- y*?y* ^J>\ ^ J l jQ£ ^yS y~>\ |>jJl ^j^a i>^5j Lai 

t yax jL> jL%J^(l j . « .. t j jJLA-l jJJxj SjLa jj^i jJLA-I i^2j 5JL»p 

<ul*P ^a jj<JI jl ^ftl^il o s^jj t^jJl — ^■■>»a.' CUi jJl j^a— JjLJI iJLftj t<tai 
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Jp SJL>- h>y& i<u*«> i!Ui> t^jlj |^~waj «ti Lf jJjJl jpLS^Jl IJLa jl 
: » — jLJ*^/1 J j 1 )} JU; <dJl i j>-j c~~» Jioi" J> jj«JI 3j~~t ^>j^' 1 o' j^' j • jJLi-l 

?l j-iS" <o ((JL^jj I j-iS" 4^^Ldjt IJLjj Jill J jl lib j^J ij i5l Q j t jjo^JsJl 

. ( 2 6 8 jSJl ) 4 Di2-*^' t)-4 



jli dUi Jl iiL^Lj 1 ;j* (_r* '^•^ *3 

' ^ij^ 2 ' L>^>- JL* isj^~ ' jst^' ^ 
.Sjj-^aj <Ll?- j_j~U j^a l^j ( j^9LaJl yLkJl j_j-*i -J<ail 

iJVI £JLj ^LLJjI JL* ^1 jjJL^JI j! 
(_^>- (j^j^l . .■ I f s-l ^^>-l La j.,^^ ^,1-?t,,.* 

LgilJjfcl lu,jJ-\ ol yUaJl jJui UJi»i .SJudl SSLil dULT ^ 

j^j^^JI IJLa jl dLl jp Ljj . jla 2j.q* ~ .qj>-j t^Jii\ ^Lijjl J* (J^*i jLip a I (ju ( j- < L^' 




> SjL^X t(Dinopis) ^^^jIj l5 o-»J.I O j-SojJI jAj ti^-S"ll«Jl ^jl S>-\ 



.5JU 
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.j»lSs>-L jj>- iSUiJl »JLa c-isL dUi -Uj (.lAiLJa^^! lS 1p UJLLj Ue 
jh^- 1 ^ L$~-U»?-l il jjl LAS' iSL-iJl J? LsL^adl jlijJ S j-iJ-l J^<->«j j-**-> lS 1p SjUlL! 

^S" I g o ^ o ^ jUj^l SJjJLi iSUiJl »JLa Jbi< |>j^ jl o _j^SotJJ i—iLS" 
Jix^aJL SjUll »JL* Jiu Ji o ^5ojJI j^sj jl J^si^ll j^o ?^UvjS\Jl U-S" j*j 

<ol US' i ^SUJl j j^Ldl S jOaJI dike o ^SijJli i j^kdl jUaii US' i^Jl 
<UJl U-a j Ji SjUll sJLa jl jil ^il ^Jl .oLUjJI oJLa Jic ^ jJaJ <o ^S\jL JJip <ojJ ^^j-J 

. ^ JS" Js> jiUJl JLuj <oU~- i^l ^1£J1 IJ^J jJUM 

J^i Jil e jla£ i^JUl JajsU lJUs iiUjU Olj^tJca UU-I-U L? «^" £-> ^SoJl Js j-*- jl 

dUi £sj .<u~i; ilUUl c_-UaJl dLLJl ^ ^yl ^loJil ^ c_<iJMl ^ -X^lj 
jl < 164 >. Ja2i UI^P 3 2 0 j_); JaJ-l 11a jJUll Jjp- ^iUJ^ L? iSC ^JUl J^IaJli .S-bJLiJl 
^1 il ^il y -Uj (5-pU^aJl ^jUil ^ La~*a>- ^Jb>*l~J siU j) >._. 1 .,i?ll AjjJ-l 

ISwlij S -Uil lk~>- 4.a->~>- J^*"!' 2 jl (V^" '"j k — 1 J^JylJU Cdlii . jUj^fl U«J»^7 

JjjJ-l ^Ul ^ jj jiJl UJl J**? ^1 j <u jJLp J J L " ..^ jUJ^II jl .i_JUa)1 JjjJ-l 
tjj y US' j ?Ja-ii-l IJLa ^-^s ^ £j ^ScjJI U«JAi»j ^1 5-laJl jl ^ jJUJl ^ Us (,>■_.! ^aJI 
lo^-SoJl USUix jJI JiU ^Jl ^1 ^ ^( jJJl 5-iiJl j i^l J5U ^Jl JS" jli 
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oLJi oli cM jJA 

^U^til ^j-o jJl ^jlp SLJ-I jJS JJaj jl U^lJi ULj ^1 oUI ^^jM ^Jal~J 
*_i j JaS\ JJs ^a- Jail£ l^L~>-l jl ^1 tj^LJl |>jJl oli oUI jj^-l oLjJiJl jl 

HI * 

I^J-I oJLa 

oLJl «-LjI ioLxJl L^«~~>- Sjl jii^a^wJ Oy-'j' <usl*JI <u~->- SjI i>-ji 
I Ji; ! U ^Uif LfrLJjw liLf j t-U^sJl i>- ji }LLS lJ 1pI ji ^1 

UJl ol> iJLP jii^a^jj Jjb>- «-^LJl ^...a'.'.IL jl j~i-l l-^j (,|» — ~ ^ -l ^ ^j^jMI oLL** 
. <uLi jJl ^ ol> j~~&J (ju £j\ji> iJlP ^1 jJl ^ <l> 3 0 0 ^ 

£11 ikiJl QjLjj UJ - tijiLJl jl ^ *i)J^ ^1 3~~£_*_dl jt—J^I oLS" tii jjJ j 

JjI isLjl>-^(l j»JLi i ^la>- i^l LgJLj ^ oUI ^J-l «JLa |>L»«>-I ^ i^?Ui-l olj^J.1 Jwaij 
j^oj la.U>j£- 4>-ji jiiia^J jroj c|>l j^Jl iLij 'LjL<>_S' il jj> Ja&i ^.^liJl oLJl s-LjI |*-~*^-l 

^1 ( ^^iaJl dULi (jciiJl j j^Kj^I Jia) iJLwVl ^1 ^1 ^yuu ^JSc~3 

iJ-l oLjLSsJI Ji" |»L~>-I y J^iJ jl Lg— ii ^s- ^U-dJ Lg-aU~>-l L^>- j>u 

5SLkJl »JLa <u>- ^lai~-j M jL-J^(l jl <.*\jj^S\ ( jUJ^II LgJ Lc) 

L^li U:l L*U jZ-> jA\ 2J~\ obL53l L>l .o«id Lfala^-^( LgJU S ^^Jl j\ i-^^Jl 

.«-L^5sJl aJL^j i~L« S jj-i^ jjLj ^ iiLw^ll oJLa jli tdili ^1 iiUi^Uj 
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tUJall jUtJl JUpI ^a oUL^^fl Si jjw ^a ij^^Jl SiUaJl oJLa |>l-b*l^l 
o! jLi! jlki ilLwVli .Ul y jl jji LjJ^p- ^\ ^-Sfl zyrj iiljil Js- ilU-^l OpLj 

»sU IJL* Ohj Lg^j SiLJ.1 JjJ^- ^ iiU^Ml j^v»^> 3JLjlaJl sJUjjj . «i-l IJLa jLw 

^^sLuSI j J-j^aJJ blJLuJL^il Lai 

iw-JL-l jP tjii^sj j ^p-Ml i^sLaJl oUI ^-i-l .v *j 

L? «— J SJsUail Sj jlil 4.«..yaJl L-Lf'l icj 1 ^ S5Lw SaJ? <ujii jLJ-l L>l 

JLpj j! frlij^u j\ f-\ y±>-j)\ f-\ yufi — t JLiJl ^a— ^L-^pMI oJLa Cij^J •jjj*j'^ J 'J 

. <uj^JJ iiv^a SL~u j J-^ail I l^i* >_i2j ^1 s ^waJl j jL^-l JL>-L dU-Lj 
frliapL <u~ai jLJ-l jl 5>-j-*J Jj-Ui jLajL J>*aj IJL* ^J^' *UaJ j 
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194 jjJaxJl 4*jJl>- 

is-lil jl! ias-'&i ^1 ^,5^1 c--^ j£\ IJLa -Uj cSj^-JI oUI Lgj ^1 5j<~-I ^Jl 

Jj>-ta Si^>-j^ O^ajJl iv?L>- SJl SJpL~f e-ljjJl ^1 4JU5"U oL-JjJI |>Uaj <_^?s~~i 
<ol dili iiiLw-^!l j^-*J i^J j^Jl J^LiJl i_jL»-I j£-\ e-lil «• j^aJl jL-SOl .Ujj 

.Lb>- iU- JSLi, tjLJ^I j-i^p ^ <.*U1 J->-li !l j^aJ dAJJL! .%LS" Ij^ J iiLiJl 

jp I g yitj^jcJ L—J S L> _j-^p j; ■ h >-Ml Jd*- olJl _j-J-I j/j* ' dlLicj 
j,»p Si o^?*J' oli iiLw.'iU x> "b! dilJJ j .s-lil JjLpI ^ S«.L^>^!l 

jl LgJU U5" .LgJa^-'^j ^ Lgj ilij^sil iJ-l oUSl£Jl ol*a» j iajalLi jl jla SLJ^ 

jji J^>-jt ~!l ULgJj te-LLl (3 SaULl s-lSjjJl iuJi'iU { jfi\>- J^~»> j_^> 

*b( J^>J»I ^tg.i^ll jl dili .4P^J ^ IJLww^ ^CL>l1I gObL^ll Jju 

• P <y aj15" j ^JLa*^JI ^ oLJ-l -^M"' ^J^i 

j jl jJjJl Syj 41*^- j iw <ujJ jl dili i jUa>-^(l «JLa ^ S-L>-l j 5jI ^.U^aJl 

S jU jti ^1 IJLa ^j) / J j^JL> 5 5 0 ^1 UL>-I J^sj j3 l-L>- 5JIp ol_ji~< ^1 ^-LiyaJl J^p 
.(^yj-iJl |»-~?«JJ 4...~ ' JL ^ij /jj^Aa 5-4 (juj joLivaU 5~«jJL /jj^JU 5-1 (ju 
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jJl^-l iiJb- 195 
.^iUJlolajSll^s^^k?- o^k&^^a j^jJUJU JSUll ^1 IJL» o' 

*lil S jiUw jji J^»«i j-^ JuLgJl j^S" jl*Jl jli JU^jull £Jji*aJl £JL>- ^a Lsl 

^JUI jOaJU jLlU iiLsJl jljlS ^ALjAl *LiiJl jl US' U^UU 

Sjl^p- ^rjs <y> j»—Jrl ^ j^S" jiii! ^Ul ^^—Ll ^^ai^uj il/>U~l ^1 jj*^ ji\ J-§—j 

JLp ^L> ^l Jjpxli jl ^J-l J>^*'l i 5 j 3 ? Jr^ J^UJl |JL>- IjJi (J*^ U* JU^tJl 

~ •* t i t t. 

.iiL?sll <s.|JLp ^U jli au«> l ^jf dlli j tLjjJl q'-/*> J^> V^i^' 

j^^Ip glill -s iS*^ll »JL* Jjj~~* l-i>- L>- ^>Uax> i jj^> l5 J~I j^livJl l-Lgi 
. j^S" jIp ^1 <ui jj^?sil (j^- ^SCJjJl oU ^5vs i jJz*j Jj?*i ^ J-SvJl ^yll JJL^j Jjl !■?•* Jli-I 
|iJL. J £y> (JjLSi ij»~*>- .** j jj<-« -LSvJl ^1 iSlkdl 5JLu jJl oJLa i*»Js cJlj L> j 

(168) . Ja^ya JSLlj ^LaJj^l ^ |»JJI ^5L» (^~~° iJLjj *JL* ^1 
JJLP 4jU»-Li^-I ( _ 5 iJ LJL5" <Wajl jJL> ^Uaj jl jl dLlU ^ j 

^ V j| jJULl j oUa^-Vl ^ SJU- J^- ^ V! j^. if jj^l 

.0a*1I ^Jlill »UaJl IJLa Jio ti.JL?«J jl ^-Lv? ^ 

^ 0 00 

^il ^yJl S5si^l-i,l SiLkJl ij^S" jiiifl4- jl j Jill iih^fca oLla3 S ^>-l^il j^-Ul |»J^*l~J 
j^j /.9 2 ^yii^a* j^l) j^j^aJl » jJaaJl ^jU? oLlaxjl aJLft ^ JL>sl~J ^^xJl j^JaJl j^aj iS>- 
. jA\ i_a.,i^ij jllal U^kL~Jl JLp I^Jwa »L>-I jJl ^j^-U^- ^^is (jb>sJl (3 L^JL>>- 

4tou>-l jji oULJ jlj-Ul ^al«j '-^j^ 3 y ^aiJl yUs J^? L« J 

iloIP^fL jl y a.*.y'L 4->-U>- *\ ^Jl ^a ^L^J^d Jjjji? dUJb fjAJ t<3^Us^(l 
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Jal^j jjll? jli tiLtl* oj&j Jills 

;IUI iJLgJ 4JUI ^ ^AJl ^UU ^.^Jl .ifcil 

i>s^-Ml O^UaP oUJ? J . ,1^8 1 4h. ...'a 4^c^>-*^l Jiajj l<Lly2P 0 _ji ^1 ^\JJx^j\ Jl 

^ SSLb ^ <ol US' <.4~-l*u Vr^i ^ iW 2 ^ 1 t>l ^ • j'^' ^ U^Hi 

La jJ3 SiUl ob>l J-S" S j^p j_)j ^JUl ^ jlzai] J\b jl>- lil ijUll J~~» J*i .ij-L>to 
-6 j . 1JL>- SJU^j ij-J Lis- ^ j tJaSi I.Ls-1 j ^[1 Ajjj y> ML M <bli JJ> jJLS" ^jiJl 
^ J-*iil <0jLJ \xJc*~j> tS-pl j^ill ol yUaJl -<d Mia ^ ^^aiJl yli? y> jU$l 

<"»). jJUJlj jl>Jl 



i jaj ^ 1$jU- oIjISvJI oJLa l _ ? va2j jl -^J<-^ •» j-« Jjl ^ C ^JUl ^^Jl Jl 

Jl jj^s ^Jl JjL^j Jyj-I j~Jl ^ i_j j& tLgJ ^^tA 5jIx Jj -LfciLa- j 5iLg-> ^ i j^^Si J_p*~> 
jLdl -Ui> 5^sjL- t jLjj^fl ^1 j-al 1— >l ^W»l Jp i»JLirJ JpI Jl jiiJU <us J.JUI jLSsil 

dLw ^Ul Ju>j^ ( jiAjl*? i*jjl ^JlJ ^1) iL^Ul iLa- ^1 «JLa J^j 

Jl <ui j>- ^JUl jliil Jl J-^a; jl Uj t^^dl JjLJI j^JUI U-^ ,j^~Jl jj^LJl 
IJLa ^aLj ^JUl ^-Arf i«j jI j o^(l (ju U ^"^1 ^<aj t ^>- S ja LjjJl 
^j^l ki)U^!li -j,^;'!! ^e>jj S > ! >6^' • ^r* J^ 5 * - • jl J r^ , ^ > iiLw< , ^l 1— 'LvaJj .^^iJl 
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.SJbJb*- S <lL>-j IjlJ A ./i^ ^ l j~Ji£ JLS Oj^i. iiU— -Ml 

^Ui .^^Ml aJL* iiLi i«Js>lS iL>-l iSjujip i^>-j ^ ^1 L? l-*j 

j tL§~lp ^^ij^J j oLSl£Jl oJLa LU Sil jl iiLft jl - jil- ^Jl ?<u yS 



oJLa kl^- j' ^^-JlSjMl L^J^si-J 

j) Ml ( J^~j jl _^~l-l IJL* :i»LJl ^ ^lJIS'jMI Jl jjl ^JULjj 5-plijJl iL- ^Jl 
j_>«Ji> Jl jjl j-a Ml j_SUl JL?«_lj .('—'I >A-I olji 

jl Ml ^Jl M t^-^l oUI ^J-l ojJS j 

J\±\ alJioMI jAj) j^MI jl^l -Up tf j t JkJUJl 
jLjJM ^I^jj-I jtfi j-ajj-^MI jl^lj .(^L^SU 
jl^JL-l ^1 lJL$i ^1 ^1 jl jj>- jJJ 2ul> ^w^Jl 
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O^jjl! |>LJ1 ^hJl jUajlj 4jiUw "^1 ^Jl j&oSJ yOgJl jlfi-l ^9 jUeJi^l (Jl jjl 



jJUj 4>-jJ SjUdLfr 44ljjl j jij j tLLjil i_j ^ j^Jj oLj jA (Sundew) 4j»LJ| oL» 
^jIp j i*1 ^-L^ ^l oLJl IJLa Jjljjl -U-o-^^dJ l^.'/t'.t.j ol Lgj 

JjLJI IJLa j?°z>j .ol j-iJ-l ^jjcjf j oli iUL- Sib -1>-^j ol^. ; .«.>tJl oJLa ^Jsl 
t4>-jJL!l ol _ / r - « .. i il oJL* (ju (jl*? isiul jJl js*j • tSJjJLiJl <L>-jjJUL> 

oLJl ^jAJJ .Ol ^ .o-tJl (jy cJiU- ^yJl S jjJ-l L ^lp L^»&j oLJl 44 jj (J-tu diii Jbuj 
(171), Lg^flA Jjjji? S ^ 4>-U^sj j.jJl (ju J^Jl ^\ jS^Aj 

4jl5bl jji 4~jjiJl ^LuSlj x^? oU S jJi ^ Ji»^ ^1 ^ o! 

ji oLJl jl J-^sl^J.1 J^a J t^lj iaJa^u i J ^jlp JJj 4il£a 4^ 

j\ Si jidl 4jil jU 4jli «-L2Ju ^^sLuS^I j -L^aJl ^ jl^l IJLa Jio j^Js j j^I 
^^kpl ^JUl jJli-l iuJaP j i j 42-2*- JiAi jl Lajl Jyj^sl-il j^i tdUJL! j .44-L^aJl 

.ijsjil sJL& oLJl 




oLJI Jl jj\ : jLJI _yJu> 4»l jjij 4»jlJI olJ :uyJI ^[ 
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bju>\ U lil L>l JLj 51a jl! Ua-^j L) jJ-j <oli j^-iaJl (j^jj (—-S* y ^1 U Jai lil 

j^i dJJi j l.b>- j^iaJl '4jL«JJ J2ju> jd\ IJL* jl J^>tL*i <us jiaJl 

i_r~dJj . jL&a^ll jJi LLa>- Ljjjj Oj^i. jl J-> M 3J 1 jl ^-laJl j^-laJl ^hv...* L ^ij 

(_y^L>- (j-* c_ JL>- n_JLall IJLa (Ja^- j^I ijul ^^Jl (j- 4 Oj&i jj^*^ 

Jj>- jj iaJjJl ol jjt>iJl oJLa j -^Ji » j*-* 5j^>j<jjI (3 J^" L J^ j <-3j -^f - ^ iijjJl 
^ j^J&S j^l) (3 i% ^l SS-cUiJl ol jj<~l!I oJLa (ju j^aj .5jiUJ laa-Xp ^IL Jjal ^ ^1 ol jj^Ji 

,j£LJ Lj l«iaS cLL>sj Liia Lie ibw ir^iJ «J-^I Ol jjciJl oJL* iajy j tlfU Ji" 

La SJ^-lj j^J ■ j.li" 'II (3 



! jLLi ^s»j La ^jlls ^ Si ^il ol j . « .. t Jl 

tdLLiilj ol j -«-.tJl « J_as 4 h . .il j/?" . i i j ; h II 
jSUaJl |»~~>- L jip bjU j_«^J jl 1 - r «'>i t/*iJ^' 

jJaj L? b i^_«il ^^Jl jji <.^Ui ^1 SiL>^!Uj 
t 4La j «^jl>-I Lf U ^1 dUi ^jLLAj jiLkll 
(.55" ^J-l oJLa tiS ^jld dUJL? j yUaJl JS'^p- <u>-^j Sii SjLIc j^J L~-J ^-S"l JjJDI 

UI 
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,JUI dU II 

.JpJL* 
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^JUl i^S j£S\ i J jf- l>- ji oU L ^ip -ia^^JJ <U~al'J ^JUl e-l ^Jl UJ ( Jl| oLJU SoLpJLI 

oLJlj -^y^rl o^VaJI Si ^il oljUJl (jy jjl^j <ul Lo^ - t<u!p 

^1 ijlJUJl il ^il «-j^>- jJL^o <ol U-^ t<u~iuj i^JUl *l ^gJl i _^>- ^il ij^y^S^l] 

IJLa ^-jJ Li" toLJl L^jL ^yUM *ywax)l oLJU JjUiJl 2U-2JI j! -L$JjU^ 

a.. ^..cJl SSUaJl ^ SiLsi^Ml - jl ^J-l j jLJ^fl ^^^p c^* - oLJl 3~U- ^Jai-J 

oJLgj U^yi-I j» jjjj ^ £>l j j-*aJl J~"*~^ f~ 5Ju^ol oJLa ^^Ip J^iJ iL^P j^i 

ijy^ l5*^' jJl 5jj^a«Jl oLJ j^l oJLa . j^a^-Ml <0 oLJl (_jia*j ^1 iJuM ^a 5jj-^a«Jl 
SjU ^a 2L«^iJl 5SUaJl jjjr*^ £^--J ^1 jJUJI ^a SJL>- ^Jl J^Uil ^ ^rP^"' '■^ "^1 

IJL^Jj tL^wi jLJu (_^^ ij^S^ l5 JLp oLJl L^>tij L jd\ »iU>l 

j^l>- y> «JLa S~L-p ji\ l? ILp iJ-l objlisJl £-<J^ ^j^I 

2L>- ^iScJl oljlsi^l jjS"! jl ^^r^" ^! V~o-tJl 5SUaJl ^r^J 

! J^JL^Jl (ju^Li j£j> 4~L>jJl aJL^i (Si j^til <Oj*i»Jl J>«JL I^jJj ^jt^i ^Lge lm j ji 

JJiVl -b-l iJLi <Uj-iJ M i^JJl ^J-Jl |»-.w3."Jl j JaJa^ll IJLa . jUt^iMl Jl jjl ^ ywaJl 
.^UJI -JLII t^Lu -ob^ <dJl l$5JL>- jlS 14*-*^ SJ-I obsKJl jl cJB jJl 
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4iVl J J* (u£ ci tf ill J^aiJ! jl 

P 

.SLJ-I 

l^Jl ^Jai £La>- 4jj Jj ^^w**>si ^JlIaj 



lj* ^ JS" jl j^S" j.L t^lj J^*J j^ij (•-$? Laj j^Jl jjlab jl 

jl j^f M » j-ti-U tjUll J^~- l5 Ap j .<uwjj ib^ul j^^ j' j^F 'j^Jl 

oJiL>- Ji oLil jij «-l j^J-l ^jJl (.Uj^vjj t jLJjj toLj ^ oUSlSvil jl 

j^-f M j^l i .,i^IL" o^> j Ji oLSl^Jl sJLa j_«£> jl jU-x>-l jl 

Cy j' ^! 'O j^>^> l~r*l 4~^p ^ai la :5Jli)l 5^~Jl ^1 ^^sl^tj jl Lu&> ULgJ j 
I»iap1 ja j oJjoLiJ U* jJUi-li ."UJU-" 4jli j_«£j jl M oUSl£Jl oJLa 

.4j I j^a^j jl JJ n^ljpU 
j^iai ^1 4A;ii-l oJLa jl^jl ^1 jjjia^aj "jlii-l" i&Jb- j^P j^jJJI s-'bljA jl 

# t 
i j aLyail UJsL>- U^i j 1^1 jil ^jjJ jl ^!l t^lll i j J2;2J-I jj j&j Jj-^I ^LJl 
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.4111 "a y>- j jLSvi" ^* Sjilj>- |^jJJ jl ^(l i"jljM" oj j&i ^ 

Ji" j <uUa r ^< <d!l jl ^"JL ^>jQ\ jl j^Jl jl I 1 Ji jj ^1 Uajl iiLft j 

Ja»s*j 4JJI jl j^ilaj -UjjjtJi -|»Jk j .C>\j L»^i dAJi <Ui*j La I j-o-g-dj j»J jt^Jl ^(1 i"jL£a 

^h"...^ sl^j "if <u5\Jj jL»J^!L ia-srj i^JUl jUJl Jiu jl t^jil jJl oL>- Jiu e-^^ J^j 

•^"Ji Oi'" J'j* - ^f^"^' cJ-i-s ^1 OlJJjl«il J^J a _^~Pj j» \Sj>j 
1^1 dili .^jUi Ua>- La jJL^o (dJUi <UJ1 i j jL&l ^1 L$jL>w?L ^j^j Ji ^1 j) 

11 ** ** 1 

^J^J.1 ^Jl 

^ jLj^ll j^JiJ j**3J>zj\ JJL) I g /•»-!■ j SjU.1 ^L-aLc J--.J.I j,l jJl IJLa J-^alj 

^L«3 Si j» Silil oJLS" lil L«»i j^ij *J <ul ^yJl tSilil i j>- j ^yjp y Jj>- oLJ?l 
4jIp ^Sl j c«...t-Cj Jj-J.1 ^1 IJL|J (^-Wai du jJ-l i^LJl jl . JJ? J Lgil |>l t"^ |>l 
.^^^sJl jl ^aJI aJI jUil ,_yjJl ^sl ji\ IJL* 5JLJI oUsi^aJl ^ j .ij^ftMl 

L-l Jj^Js LJl <us L ^i~*i ^.JUl |»JL«Jl Lgi jju 0L0 ji*il J5 1 jl 

Laj (.LjJjI Lij wL ' . ' .^-L ol J L>^3 j_«5cj 
o^L>- j^^Ip jl ji^? j' j*-! j • ^'^1 4j»-»~j j l ' . " . 4 ..Jl 4i jJLj j 

ia jju JLa L^Ap JLoJau Lul il ^w*ii-l Lw<l j^- LJ 4l5^j Li 

^1 isJbsWil » jLJl £jj ^ c^jjs^ j^Jl ^Uu^l j oL-ljjJl I ^ jl ^(l 

. \^K>- j»JL«Jl J^P oLs jLca 
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biU "ijj" L»JU*j .£ll 



43 jLM i^JUJl" jl j*-?*^"' s -^* C-a.li2.il ^1 iljJl ikaj j 
jji j^o ^t^** 1 J^* -^^j-^ oljLij ^"-^ UiiLol ^ Jj<i ijij L>L*il 

t^^JLc La Ji"j <.LgJUSi dSjJj tiUJljj SSJi\jj v_~Li-1 i^Lfij y^-H\ ^LkJl 
<LSL oljLij ^ Lgj*-*^*- j^5cJ tbjjjl (ju i^JUl i^jb^Jl IJL* jia~ul L j^>-j cilL>£j dii^u 

.^^P M iajjj LJLail ^ 
IJL* ^ l £j>- |»Jj<JI 4JI J-*? ji La (Frederick Vester) " y— ~j ^ij- 5 7*" 

jL-J^!l" jl l jJ> jiej L jd\ frUJjJl j.i^o 1 oljjjA? oJLa LuLI ^ C~j1 -Is j»Jl«JI jl 

Ml La jj^jl jlj 4PiL>-J <USj^J jj^al i_JjL£ J^a Lj La jlj "tjj~0 i V s ?- 4 

("» ."jL>- 

Lc jil IJL* Lj ip George Berkeley \J£ ^jj>-" * J j*il ^ j -.~ L i.il J^jj 
J">L>- j^a UJl ^Ls-j L5 fj Lg — cJU j L*-L*LiJ LjM Jaii e-L-i^d ij^-jj 

4^ jJJ La Jio IJL! . LjUSI ^ -b>- jj jLSol J ^^t* 4^ j-U La j£] j . LSI jil JjL» jj L-l j^- 
C-abLa S .LjL*il 

4jL>sl) La ^l-L>- j J~LflJ j-jIj jil tLjLail ^ Ml -L>- jj M s-LJiMl oJLa JS 1 

^jL>- i Lu ia~>sj L*^ «- ( _ s <i .bjLail ^J^*~ •* ^f"j L^J «-L->i , b(lj jj^Jl jl j^a L— ~aiL 

(174) .LJUSI 
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i»»U-l oJLa tjU<a/i!l <L»L>- J-aLj U _^Pi c4. : ../ia.ll oJLa lJ JLp ?■ j-*aJl j^a 1 Jb j-o t yLL> ^SsJ j 
^1 La La j-Wsj ^1 j^aJl SV^LU .SJkla J^-l y> SAP L? Hp ^Jl 5JL-fr ^ 

jlkj ^11 S y>-'y ^ Ia>- S ~AaAi ^\ J^zj j*j ijUj^ ol jLil ^1 <L*^A)Jl L^UM 

S.XP L|J^sjj S-jj^SsJl oljUi^d sJLa jLyaj^l ^ j^i JJLl^jj . jU<aj^[l ^S" j^j Lg-lfr 

j« ./ill SJUJLi 4aaJI » JLa ^ ^sS 4jj jJI <u1*p jl j,l (.iUlS" ^jJl oLL*p 
. 1 Jul Jy^i IJ-*- 3 o i*A> t yj t^ll S j>-'y 
<-"ij j LjI JjJsJ Lj-Up .La jaLI? iolp j.Lj ^1 SJL»j<JI oJLa ^y^sirii 
ol jUI L$L^£ o*» £ll ^1 J^Jj Lj^p ^1 ^1 oUaJl j^l; ^SI^JI ^ 
Jl>-I j ol jLil <o ^ j-Uj ^( 4JLai~1 ^ ol y U jli jj" LjI j jJjj La.up L»l jJ Ck^j^ 

■e 

ji^ll ^ Laly ^1 ^JsLdl ^<*>- j j^!l O y& ' 'LxS^ILs .^Ll J^-b S«*5la ol jL*+z~* 

<—*zy> {J, y>-\ 5Jaaj iiLjo j .1 j ; « .,i^ll 4jtaJl sJLa ^ cL^J i jS>- t J&\ j t j-^aJl ^jip j 
^ jUM «• j^aJl ^ Jj_yw <ClS Jb- ^ ^.1 jl t JJ ^ Lj j jUi^fl i^-Ju VI 

. jl ^Vl j^j jL>- j,L «• j-*aJl ^<JL! j-iLa jUail -L>-_4J M <oM |>^L1? 4JL>-b j 

Lj-U*s LjiUI LjI jiili .^LJl jLdU j-iil j^^!l l>i* ^ 

^J&ti I e- j^Oj j^La JLajI j.1 ^oJU j_»^j M il^laLj L^aLal J^>u (j—^ 1 

U«L> LLIp ^ y (j**-* •t/* 4 ' 5 ^ L5jIp J^I-IjJI j^a ^.1 JJL t,4. « . tt-i Jl * ^ jj j^tj j 

.^IJI |»!AliJl 4iL ^JUI "jtll J^-b j jl ^SlL, 
^1 t jUaj^fl 3~L^ ^ jb>tP^!l (R.L. Gregory) "^jj^uj? . J./ jJUJl LJ £j-i>j 

^1 M LjI t1 SjjIp j Si jiU LJ jJ-J jUaj^ll SJ^p jl" :<o L<JLwj U-Ji LaI j 
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»JLa J^a 



ijy^i tj&^i ( -.,. I t IJLf) ( j*-^JI ^*bdl 

.^11 




jjJ^j «-Lg^l j jb^Jt^l tjjj >_a. ; .a>- j^a l*Jb iik^sll olii jJl oli ^ v 5 * - *^' ^l *l 
sJLa ^ -isJjJl Sj^-Ml -L>-L ^11 J^li O j^aJl eJji U jU- _p ( j5sJ j .SjUJI a yliaJl 
<J«iail C~«-*aJl jl U-l>- -5~>- jUM ol j-^l ^1 J-«jiiL Lg-S ^."..J ^1 olta^sJJl 

*L*i1 j^i oljjJU .iLjiaJl Lg-2...t.'.*— .J ^1 ^Sl j jl! U^ljil jl 

jJwaJl ij&Uia ia-S jJl ol _ /; ■ «— t J I L ^ip ^1 O^LaL»J.I ^11 J-^aj La a yfcj jl LLyLaJl J±a 
^.1 ^1 Jj&j JpLsiJI IJLa .JpLsiJI La L$J t^)»b>t> |»i tc_aj^!l SSlalo ^ 

jj j/ 1 La J^i .J^sjIj aLa Lj ip ^il IaIaLj tiJL^S' oljLil J^-i 

SjjLkdl SjJwaJl ol jJUl j^^jIp ^ ^ ^1 o^pLsiL! ^Ll LS 2JU jP> a jLp -ig^S" jl c-iLS" 

isnuljj JJ^jJ'j H <b*jlj J ^ fl ly J J^*^ .<LjLi oljLil ^1 cJ Ji jl Jj<j 

. £Ll j,> M jl ^1 ^>Sf I ^Slj ^Jl "Ji'j ^Jl jj ^ ^jJl f UkJl 

.|Jbl £11 ^1 J*** M a^lkdl ol jJUl jli tjUaj^l j ~L\s- ^1 5^-JL. jU~1 y, US' j 

^ij^Ji "j* jl lyti .VV^ ^* J-*i W 

O^Lai^ll j^a iiL>t< ^1 ^jl iojjl iiUgi .(3j-^Jl <Lul>- (J-^^ iSj~*i (Jr - ^ J 
JlJlil j^^Ip jjcJl jj»J.I j jL-$1 jLJ y> ^tj^ll ^Js' £&j tijL»-5CJl 

oJ_«_j j£ jl J_«_j -Olil ill Jjj_?sJLj O^LJsJL.J.1 oJLa |> .^j^ali-l j ^ilj j_U-l j ^Jlil 

^11 LgJL2i~j ol jLi^ll aJLft j i^Ll ^1 L^L- y j SJU^^ ol jLil ^1 -JjSLo-S" oLL-p 
i^U 2 j^i jl SjM _^5wi 5j<JaS jjbJ o j.«..ti.J J.JUI Jjljili .5iJb?fca olSlJu Ljjl l? ILp 

il t^jlsLlj ->^r^l (i— 4-1 ^! IS^t! Jv»j M j .iol^^Jl Ol jU^I ai^J ^11 j^Jb 
(3jJidl ^Uapl C.»ha''l lil tjUll J-~«* ^^ip j -l^ili 5jM _«is~iJl (3j-i^ jl jl Ul 

UUl? L! jbs Xs- <o jj<^i> U jl ^ J^UI M <ol ^jtj ^1 S2Jb- L! jr gJaj L* j 
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JLp £j\ yy> sLsJbj La jl j\ t< L» ij ^UJaJl <djLj JLP ^>-l ^^a^w <b La L ' .. « .. i 

oJjb ^y&j o j ^Low Jjlp ol j>~\ ^sj>z^ oIaJuj La La ^Lo-^' 

<WAj J^a 4 *.»«« J La jl t jjj J^a La ^^a^e^l oljj La jLS" lil La jl ^hr,,.i J^"" 

<176> . "|jbl dili ^ aS'Lj jl Jf-^ j£s ^ . ij^S- sljj La <U~flj CaJu.^ ^il (ji) Jla 

(.La La->~ > - LaJL*i .LaLJjLj ^^xJl ^1 iJL ( ^ f P I jjS ^^j-voJJl <LuL>- "ifj 

t|»L~>-1 ^ <o La j Lj Jaj^sil jUM |»JL«Jl y~J: L? L? UjlpLjlo ^1 oLa jJUll jli 
La ,j-~<>J-> j j . « .> i lU .jJJU L ^ip Si^>-^il <LLJ-1 <L^ap^!l (JjjJf ^J>l ^1 JbS sn^ 
^L <u~Jj La-Lp s-j^ylill ii j-U M i*jLl!I il&pMl t _ r i^p L? Li .^11 J^l-s j_^i 

J&ypS J .^Ll J^-li ^L-^-^l j£ jA ^Sj l j~<dS\ 4~L\P jl Jj (,jJJ~l jP jl Lj-bl 

Lc Ja,J ijiL>ta ( j™ r ^b-L ja^J tLa |»-~w>- j^a jjlh;* ^xJl iJL ^4^Jl olfeyii] ^11 ^^2x1 

oLa jlxll JU JUiJ ^f*~$ coij ^Jl jl 4j jJ>wJl_a t<La jjOjl jl 4j*>L^aJl JiLa t^L™?-l J^a 4™*li 

tLyajl £*^ll iiLai-l oJL* j .oL^jjjdl oJLa "Ujaj La «-—>■ ^jIp L-L^L-J ^1 

(B. Russel & L. Wittgeinstein) " <j C**^ >yjj . J j tj-^ulj 4jj~u^LiJl ^ftLLa j^a 

(.(jyJL J^^lj j^J J^a el j Laj tc-ajML 4?nulj J^a <U-^J Laj t jL«JJL j*-*^ {J* 4ijJLj La»fr SjLfr 

j^j jl jj^c "i! |»-UJli t|»~-2Jl j 5~-l jJJJ £*a^j jl ( j5^f ^1 ^ Jaai oLL^aJl oJLa j 

< 177 >."lj4yuj jJUll 

LJ^ ^Jl ^LiSlI J5o .^UU LiHl SSJ^-I Jl Ju^j jl ^ j-iJI Ji*JI JLp J-s^ 
.^^j-vdJJlj ^.a->Jlj jUaj^!L$' Lwil aIs — wil LjSjJJ t yJl ol jj^*' ^ J*~y* 

<^>-\ji t^ii ^ ^l^^ii ^i ja ^ a j*& j jL^aj^n ~£ ja LaLiLj ^i ollji j~l^- (JjjJs j 

oJLft tSjilil ^L-w"-"^! 4^>-b OJ^Ssj ^1 Sjj^aJl tiibisil LjL^- J^-l y> t^.1 

^ aa -> - Sill 5iial ^«jj| jl jj-^aJl oJLa jl <u^l jab jLJ^!l J^vaj La j .LjJli |>L~>- , ^I 

.L^;U- 
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|J UJJ lf...,al S-oil jJIj lf...,ai J-waJ! jiU jJU 




<Uw«ijj »ly La jl :SJLJl i>s~Jl ^1 Ui^2j jMl j^^u- LaLj ^1 SjjIII JjUJ-I jl 

.£L1 ULSJb 

s jj^Jl Jj tLfU*j i^LiJl ^w-aJ-I ^ <w>-I^j M U i^li JjLvj ^ jJl ^^^...tJl jl 
ol jUil oj&i L> j^^t-i ^1 i-~JL "i^UJl" Jic ^JJ! ^ J~li .LgJ ^Ll Lg^ j-b 
JC£ ^JJl ^.j-^aJl c_wa*Jl ^kS lili .Lg^>sjl jj LgSlJLa j i^liJl sJL* Jiwj i*?L>- aJIij^Z 
iju jUai^l S il j} dJJJLS" j .Uajl Sb>«i ^ijL^eJL- J-^LsJl S jj^? jli tsL>«J ^.1 ^1 

. J-S^i^ll oljU>U £11 jj-JS V! c ,1 ^liJl 

Ljilaj ^1 ^L~>-^li t^il ^ j^5o ^JJI £J jiJL jyJ^\ dili ^ jUil J-^- ^Js- ^L^Jl 

^S* j^a ^.1 J^li L^jI ^ j£ J^a "al^j" La J^Jj t<LS j ..i^ll (jC~Jl (ju^La <UP JUtJ LgJl 



211 



j^ilij jt^jji (.|*^vjL~>-I OJ*:^" '"* t »^ J * , l' s -kf" ^ j! 

J-i-b cJ U^jI ^ |»^>L~>-I jl \j jl j*^«Jlp jli idUi .Si jj<Jl J^IJj 

S ^2*^-1 ^ j^j jjLAjJl O j*^? ^ o~ ~ J lLUI (jiaj LaJU*i . ^1 ^-1 4JL ^^JaJJ (3^" L)J 

^Vi .4jw JpLij j dl?*^ J>-li -^-^i tj-^l ^ j-^aJl ^Sl ^Jl ^ tS jj^sll 

j^p 5jI^JI ^ LJI J-^aj U jl JJal*j Jj t, Jj<j jp ^51 j jJI 

J^li j^^S S jl L«>£s ttiJJi .^jUi-l 
J->-b j^5w dUJl^ S j-*)Jl » j-* 5^«jl j jli t jUoj^II 

V! L> L-l ^ ^j-C ^JUI "^jli-l jJUJl" jl 
jloa .^11 J\ ^ ji\ oljU^I" 
<.^A.\ ^ i&bpta oLL*j<J oljL^^fl sJLa ^oJxj cbJL>- 
L jl ^1 «us U«J j ^JUl Lkii-I jX jl jja L^i 
Ji j ." L5 >-jUi-l |vJl*Jl" Oj&i ^1 Silil J-^sl sly 
.L-l ^ l^li SaULI JIJ^Jjl^M^ LLU 

L5 _Lj«_a s-Lk-frlj ^^w^LlJl Jjj~J.I ^.1 jl 




BEYOND REALITY 



Udil &juU »Ij>a)I oik... o! 

^jjll U^Jlp ^» SSjS^-l «JU cJ jUj 
^-^^•cJ^J .1999 jjL 30 

SjU JiUJL 0jS3l Ja :aj2J-l 
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jl : ^>..JI 5^<L>- jUll J~~» JL>-hJ j . jUM JUJI" ^ L$jl ^ j£> j£\ ol jLi^AJ 

,^1 tiJ jAo-~- ^1 " LS >-jUi-l j»JbJl" iJ ^^aJl obf ^il J^psj ^yiJl j-**^' ^A y l -a - ^11 
LjL*i tiLjJajl i j*JCjj [aJj>-jj L f}\ <L— ^"1 olSjjll ^jA ^11 jl 

^Ll j t^j?- ^11 j jiaJl iaJb>ws ol jLil i LupI ^1 J-^aj L jli tiik^s Ul jJl 

5^Ldl "^i ."^jUU JUJl"^ jl ^Jl^la^-jj^i . jl^Jl £j\ jLi^l sJLa ^JUI 
hiM oJLa IgJl jJU jJlS . j-^>-l l^J jJ jb*J^I ^( j (3jjl jJ »l » -.Jl "b! j <. j*>-\ Lgj 
.illjjV j L5 ip LK jujju "^jUM JLJ1" jl . JSLiJl iJLgj l$JL2i*J 

^Lll t _^a*J (_5 <■ jl jJMl L? **J ^1 ijy<-!l ^a ia~~j Jl>- (_gijjJ Jij 

jj ^>-l ^ jjj tjjjl j^-^ll jjill ^r*-^!! ' j-*^' j^ (ijj^l j>Ul 

I 5JL>- ^1 sJLa ^ j t^jU ^1 Jaai -ls-1 j j^J ^ iibie^ oU-jJ^ L$K jl 

J*i)L U jJU ^jULl JLI jlS" (a| L 

:<*J jiL iaJsi-l sJLa Berkeley " l5 J^ ^j" <- i J jj«il j^jiil t _ r iSLj 
JUJI y "J^iJL Ji^r . . . jl ^S(1 jl y> ^LiJl alfcpVl jtf ^Vl J.U </' 

lil Lfti jl Xai <.Jju L^i LjiP t ^U*Jl sJLa jiaJl oL^>- j jivJ j t^^jUi-l 

j\ Lgj ^ULl Ljj^J LgJ jM ii jLi |>L«>-Ml (jjj ^ Lil LgJl ^^Uti ^1 i^i!l j 
^1 oLL^aJl jl ^ bill jl .^jULl JUJI ^ JJjiJ.1 ^ai Ui^j l^J jV 

f '^jULl JUJI" ^ jil JL ^JJI Ui t^UiS' ^S(l jlS" lab 

J>-b Ji^ii olS"l ji>(l ^pj "j>- jU- JU" jSlI j*- Ui;^ j^J AaJ 

jl jtfUJ cJ-5o t"^ jULl JUJI" ^1 iJbi L^iU . »ly ^JUI JUJI jAj tU jip 

4P Uly ^1 |>L~>-^[I J5" C-ali Li tJ^bj jl L>l5vaU ( _ r J j^o^!l ^Slj ^a 
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jJUJl jl J^2J jl SSi ^1 ^*aj <bli l jUiMl ^ ^| "i! ^1 ij-J-l OISI ji^fl ^a 

Jy>-b J^wj j.jJl jA 4S jju i^JJl -L>- jj\ |^JUJl .^L-J-l olSl ji^fl j^Jlp i ^11 Jl>- ^Jl 

. 8i _«->-J {J* O^i jr""" £ *^ > " J^' j*-^^' J-* l>i*J tjiLl 

jl <^£c oLSI ji^l aJLgi t^iU J^l <d LJ ^ap J^ta <d"jJJ L> jl oL-Tl ^kuJ ^ LjI 

. J L&j > ./la Oj^i. 

LJ _^ap J^ta <jj-L»<« jl j^-? jJl oL§~u)l jl La Ja^-'iVj jl LJ ji^fj 
JsLSdl <u£c li-o^- Ju^-J jL^- J~^Ji i^LJl jLdl JU-LJj .^illl jJUJJ Hi SJL>- 

^*ct^>~ j& *U ^ jj V* La J^l Jj^-J ^ ' I ^ '^r * ^ 'j 6 d-j|^L^(*bfl ^&>- 

»JLa Jj^psi IJLa J-^^jJI jL§i>- ^1 (cjiS ^11 IJLa j-^>Up j^-I j^J j) ijy<-a <— 
t J L»JM ^jL>- Lsnu jl <J}J%j> jL^aL jl Lva J>j^tiJb tLjUj -ijL oljLil ^1 oLLJl 

(JjjJs j^-fr £jL>- si j^jiil) ^>lj Jt-'? - "**-^ jl g ^- (ju Ja_j ^J-J tl j^lj 

^yll l^L>e^J ^^Jl oljLi^ll jtJ t(t_>L^ap^!l <LaJs ^ ^ jaO iJL o^L^> ^ 
ttiX~aij C-!l ""C*!^" ^jis ^ ^Ly J ^iJJl 3JU-I aJLa cLLhl^ ^JDl j j . « .> t Jl jl . ^il 
■illjil kiJLLp i^^jwiiJ .£j~Jl JijiaJl (_ ? L^■ dJjjL»« i jA> diil jl J^—il {y> £p°iJ 

jJLJl IJLa i j>- j c_-Lkj^ diLEp J^-b j*-!L* jj^^ j^! dl^a y> jj&s^ dJJl 

"U'h.,i^a" ol^~xdl j_j5vj jl ULc j^«ll j^aj ioLg~ij i yrj >- ■ ^ h"; Jj J^^L 

.JjLJI jLdl ^ J~?~~JI jLf>- J^> 
(Bertrand Russel): J^lj -Ijl y ^j" ^ j^JLaJl j |*JUJl Jja> IJL* j 

i_j| jia^^M ^1 ^-ji 'La 5J jU? l5 JLp L*jL^?I ol ji?L h« ..^i L>jip <u jj<^iJ La Lai" 
L4J2 j (,L*jU<?I ol ji?l ^ Si ^11 oLi jj j oil j j^J^fl ^ ^J^sj ^ JJI L £V>j$£S\ 
Lj ip Si ^11 oL j _^Jl j oil j j^J^II ^jjLsj *-~~~> vIjJ^sj <uli tkiuJli-l frLjjiJl j»JUJ 
^-b^ OS LjuL^>I ol ^1 ^JUI <u~aJ ^L^^JI *_jI ^Jkl^MI IJLa jl j]j . 11 jLUl 

(179) ^| LuL^I ( _j — »Jj |*J jij <uwii jj*~zSV> L j . « .. t J cc_iJli»&a w< 

SjiLa 5Jw? j.1 LgJ j~J L jd\ oLflji^ll jyjd £JAJ jl jL?^f 5J ^gJ-Jl <.^j>i 
jJlS 1 oil j s-LJil j LuLI j UlJ^-l j jl I t^jJ^u La"^>-I ^jii . SJLJb*- «-LJil ^1 jJL 
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M ^zlVi <L«^~I j£\ y\ LjS'jJJ oL*L»>-l (_5j~- C-~J ia-ai-l l$i£J j iLLc i«*JI j U 

.JiJI 

<uLp (jJLkj U jl <ui i ji - M LI jJai ^ -Ul |*Jl*Jl jl i-lLJj i jMl oL^jli 

tij^A^I jjUs j^^Lp jlj— jgk; La j . Ja& L) jiip ^a "ill J^-^j M " ( _ 5 >- jUM j*JUJl" 

IS Li t£il J>-li i»~>- cAS\pl Ml ^» U Igi ^Jl kij|jb-^l ^>j>- cJlS" ISB 
^_->bj <oli t ^1 ^1 j j ^\ jJJl jLi <oLi ^ilil jJUJl y *js? ^11 jl L-i ?4j1S ^.1 
.LoLi ^ »Lj>-VI S-i Ji* Lr ~?- ill jal a dUiS" j_«£> jl 

oJLgj aJUu US' lili ^11 l? Ip «• j^Jl y J^.y «-UJ^( MLa ^"ib-Ml y JU-bJ j 
jJU-l f-Uil Lo yas^ dJULu U> lilj tUt* j b-p j U.bj Lslji LjJ jl LJI J-^^-i tiiLjiaJl 

<ULi-l jj-^Jl » JLa ^JUl jjlivJl LI . ,_pL>- ^> j ,_pL>- jj Lp^P" 0-^ ^!La L 

jJl jJlj j*-^' *UjI <us j JJl £~j> jJl (ju jAj>- (3 jj -^-^i ^ *»l j*Jj<-> 
!«a ("^ y jjI") JjLJI jlj^Jl jLj Uaui dillJJ .l^.L.«J ^1 2L«3I ^Jl SLJ-I <uU jlkJ 
Uiia Uli LgJ t yjw M j^5i "fjZ** gif j 5jU-^!I jti t5~*5l ^j| SLJ-I <uIp jlki ^JUl ^> ^Jl 
t^il j~J ii j-bj ^JUl jli tjjcJU-l US' L ^ai .JjLJI jUll ^a LjJ ^^jw M LjJI LjIj 

jllaj ^1 |^?sJL!l 4j<JaS ^a -^>-^ M <bl ^1 >>-Ml <Ci-l s-LyaP^fl ^ ^ -L>- L|~~aj 

jLSsJl Lo ^jJ jl t^^p ^Jl LjJ J-Swj jl tiib^t* Ijj^f t5 y ^ JW ? i i ^ "^11" Lg~lp 

. UI 4 ^gxy wJ ^-Ul 

iiU jJLo L-S .LJ1 <ui j,JL!l Uaii-I ^1 (R.L. Gregory) . J .j" 
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.^11 J»-ta jj-^aJl ijyJl jl> J^aJI ^1 L>i^2j ^JUl s-l ^^[1 jl 

5jj5 jJ ^ L«p . 1 lali L*^ '4^9 jJ SJL>-|jJI (jy<Jl <u~£j la . 1 ali ^11 ^ i j^rjj 

? 4J j (5 la iijJJ j (j j> ^1 "i-U-ljJl ijy«Jl" j^oii 1(3 jl" tsilil 

j c4i..JLaJl j |> jJUJl ^ |>LgJl jlj-Jl IJLa l5 1p (Karl Pribram) Jj\£" j£ j JLS j 

<181> . "^jj ^JUl jjI&I <UP kl^sJ la jl" (Saint Francis of Assisi) :"^~^J" y> j* 

olji ^ j *<jj*a}\ ol» ij j ^1 ^jk jil oljJJl A$S .SJia J»-ta 1*1 ^ dlalal ^1 
j i^UM »JLa ol jJUI o-^-^l lill j ... iiljjl ^! j LgJ ^ tf-Lw' ^1?** 
j^ij ^-^j ^b 3 b ' jt&Li <d*i U J5 1 Jaj ^oljjJl Uj^p L^^Si 

?OljJJl sJLa (ju ijSwl^a ijL^^S" O^Vplij J^a oj&t jl SjUc-JL 




i La bJ jJL»wl jl 1 Up j ji I jvm 1 yi j\ i jj~aJl JLaLSJ ^1 W 8.5,1! «JU a jJls Ss^JS^j 
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^a oil ^js- d^tJl JjUsj jl tj-^sil j?* j-° *Jl <Hj~"^!I »JLa ^a ^^jjj Uj^P j 

IJLa . Silil j^a (jJ^ j*~~iJ £°-*~iJ t£ J. J/^' j' jJl (j-o-j .oljJUl 

olSj-dl (ju Jaj^j JjjLSCJI IJLaj .Sill ijj^ff j\ Sib J jSy* j~J j "ty*" Cf^ J* i^^' 

|JL>- ^p S jLp ^ t'^ilil j»JL<Jl" iicoi^ ^-fo^ jiki ^1 tSj^J-l ol£l ji^fl sJLa jl 
L»^J iyrj^i Lu^b-I ol^ ^JUl ^ilil |»JL<J1 j *£ii ^ jJl J~J r \ jl Uio . J>\ sJLa <uL*j 
.iiU J2Jb- U^J 4£lc ^ JL11 »L~A-I j <us Jb>- j 4.U..ti ^JJl j^5sJl dAJJLS" t^SI^Jl ^a 
olSljil c~~~li Silil LI jJl yt> i ^il J~>- jJl ^^JLSJ-I jjjl^Jl jl 
^li" j i ^-J jjh.,.ll sJLa IjJLj ^JUl ^i^l j Jt j^l jjlisJU -^j J>\ LaI^j 
jjIS^JI IJLa jl .Ifrj S-jLd-JsJl o^pLiJl j j oljJUl 

j^JUJl 4i jjti Lj jl^ lil .Ij^A^I iilp ^a ^>-l jlj~» |>b>l L>waj JjUbM sJLa J5 1 jl 

?olSlji^!l sJLa j.l^3.« Ui tL>-l jjL LaI ^ <L*«>- olSljil <u^aj j«» j^So ^ilil 
LgJ ^ Silil jl : jI~pMI ^a iJbJl jjLai-l JL»-U jl < r ^ i jlyJl IJLa ^ UiU-l .Up j 

^yjcaj fr^^J" ji| ^iljil (jP SjLp Silil CU <li L)J t JbS l^ya ^li jL^" 

^1 5iUi>l .jl>- JL5 j^£> jl Xii <ul ^1 ^1 Sy iil ji^l IJLa jJ-^> j^j jl Jj <u1 IJLa 
Silil <uip jiiaj U jU tdilJLf ( j5u J lili tS j^j jl h_. j«u jii-l jli JJLa 
j^ JLol lili? j^jjAJcJl i>iLi j^ILp S jaII? JJaj j^Jl Sjj^aJL LiUi 4.... t J jj^f j .^ysissj O 
^(1 j oLJl j ,jrf»jMl j ^ ^^sjJj U>-l jjU j-^a~< j iijX \sl*pyj J.JUI jil j^oi .^^jjiJbJl ci«Jl 

t ^a j^&j J.JL1I tOj^uU ^lil j_^Jl (ji^* - '1. (jJL* - Sj^TJ °jj J**? j 1 *! 
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(jJUM IJLa jl k— j • *Lij L ^1 JjJLiM LL^ j^~<ij iL-J-l olSl ^«j>«^ 
jJULl IJLa jl . Ji" ^ Sj-Li j SjJbi S ji ji jil ^ t jJLi-l ^ ^1 JJiSlI dib LI 

loJfci jlj t j^^Jl ^It LgjU (_K*jVlj oljL—Jl jl y£*J\ ^jlp ^a>- 0! 

i.4aL>- *Lvl jjjj<Jl L ^ j "Jl *Lij L.Up ^JcJ^u j^Jl IJLa jl j U»fr£JL>- ji <dJl j'bl JaSi jiv^j 

:5JUI « ^31 iJl^Jl olSfl JL- ^ 

» juJ ^» jb-f |y C^JjA jl liJI j jiij V j^r jl ^ ol jCiJI JJ LJV j aSji jj ; 



.(41 i>V' 1 ^Jtsli s 4 1 jy>* LJL»- jtS" a3[ 
LJLJLp- 151 jil <dJl jj£ jX> M ^LJI ,j2i*-> jli t4j|J_Jl L jZ's jl L^JT j 
IJLa ^L—Ij . LjJI jjj-i Jl>-jUj oljL~Jl ^a L jlSva Ij LjIS' 4JjJL>*i>j 
L jLSvi y_ <tl!l jl j ioLl olj ^5sil 4P ja^* S jLp j^Jl IJLa jl iUkp^fl 
l5 ^r*"^" oL^I (j^i ^ ^ Ji 't? 5 ^' jJLOl IJLa £jL>- 

.al2»^l IJLa JLp aJUL jL)fl ^aS ^Jl 

jlj :»l «b-l "ilji _^>- ^11 j <d!l jl dili j -^Lj j <d!l y> Xs- jJl 

J-s*I~i JLIUj .J^UaJlT 
.9^5* Ji" "(jLS^a J5 - " *j>-ja ^Ljj <uLs» r - 4UL9 .La j^-U Sjilll 5LSsjl 

: l? L LS" iLjii-l oJLa jl jJiJl 

0^ Oy*!*" » J 1*4**^ Jri w *l tf*' ,a i>* 

(JLaJI Uj^t* o^^Sj Jl j ^ j jlj OljLwJ! O ^5 iwj *Li Uj il <uJL* 



.(255 
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^>-l 4jI ^ U <UJl L§^*s ^-S <.* L ^ J>& Lk-P&a J jL£il jP <UJl j^S" iflJb- Lai 

.("5 SjMI -is yLJl 

4UI jl . 4JJI ^ y jl ^( jil tij^-p- olSl jil i iilil oLjL£JI c~ataLa j 
:<d jli iSJsi-l oJLa jl jiJl .LgJL^Jil ^*^y> Lg-a-L*- ^1 SjILI 

(103 - f>U:Sf) 5 ^>^-) ^tw^'^y^' ^SSC^VI ^Jb S*St>C<aiVt 4^" ^JLfV^ 
U.....a>l Oj«J la j»-L*jj UjjJL^p ^ Lc ia-p&a 4JJI jisj j <UJl iSjJJ jl j£s *i UjL^ajl jl 
jji j .<u!p jji i<J^j o jjij *i j^sii .UjlSol j UjUijl <w*£> j^jI ^l j»-L*jj 



oJLa Jl>I | j M J bJl objL^Jl t_j jil jli cIJLa oL j~»j>A\ |»JIp _™*-' ilr""" ^"""sO 
* JUj^il ,C»- vt *- ' j*' CPHJ *i o* y" jLJUl L2L>- jla) j • 

.(l6 4jMI - (J « JJ— ') 

oJLa iij-b j I p g fl"; jl t'isiLa" j^a ^j' ■/» « o.L.~>- jl jL*J^!l .Ll".«j La-UP (j^Jj 

4JI ^L-JU JiT i^JJl jl^il jli t"4-^jj" <dii ^JUl jl Ji^l lilj .iaLgJl iSJbM 

toiU (_j<i-<~J La 4jI iijil La lil <u£jj .41a |t-^ 30 - 20 JLxj ^^fi (_e?"jLi-l ^JLJl 

Ji«j t_J jiJl J J^l-ljJl J ^jL^-l J^J J^a |»->ALia jli I jL>- i ^i»t^ 4J Ob ^ail jl J 

. Jujji\ J->- j^a "<d ^y'^lj" jLJ^IL iaj^sil ys<d!l jl.ULjw 
Jii *i tfi Cp dljL |1|^:aJLJI iVl ^ jLkil y ^Jl IJL^ ytJI Jl*J «UI 

- fl^V' s j^-) J»W JjT, jl... ^ :^ ^"i if^^f/tJI j~jdl j .(186 i^l - 

.Ig^wiJ ia-li-l -^"jj (60 
Jjai ■ L " a-» I j^a UJl jil <dJli .<u~aj ^l (3 jJL^«-a i— » jil <ul jJaj U-Lp jLJ^II 
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jj<^£j V tijf jiJl <bS!l ^i>l j UkS' j^J .(8 5-8 3 oUSfl -<USI ^Jl Sjj~») ^Cijj^i* 

.* Igi JjJ iUiil iLJbM oJLgj ( __ r -LJ( 

Sil jl li jl tJ^Jl^ jSlS" tyjJl jL-J^J ^( t(_g ^>-l i^>-U 

I^Uj 4UI 0 ^la^ jA<UjiUJ5'j'b|> jZj J-a Ji" jl Juj SJUJl J .4JJI £P 5JL«1— a 

Jj<jsj |>^2j jl ^Jai«j jL>$li .4UI j^U jLJ^fl <u |>^2j Jjo ^1 jl JJjSjMI oJLa j 
0 jjjuii jL~$1 <L~> ^J^j <oL>t-- 4JJU . JJaJlS" jSlS" aJ^ <u~ij ^ ^Jl 
j^aj <ol ^i>l jJl j^oj fUiljU * L5 ~i ^yl 
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Jl2i>~« <ol jJaj S2*2»-l oJLgj ^.. 1 r Jl a^j M ji jL~$l j£! j iSSjy-l ^ aJLa jl 



Jy^sl <J ^j-J " ( _y>- jUM j^JUJl" jl 4,..akdl j <LJbJl JjIaJ-I £ja jli tU ^vai Li" j 
tdili £0 j .LaIjj U>-l jj'b! jl j .a.*.».iL 4UI l^ij ^1 jj-^Jl 3p y> Lclj ^iU 

^jULI jJUJl ^ t.y~ V! *a Lo *^>a Ji" ...ii^jj dAMiklj dL-^l» 

1 _ r Jl^- ^jJl Jbiflll 4j^L*j j (, J../iall dLJLa O yfi I^Ui-l |»JL«Jl ULa J^j *j>- jA - ( _ r ^>ii-l 

yllajl j t£JL»ji-1 l$jl ^JL S jA_)Jl j Lgi*-iL il^ix ^1 cr ~<^i!l j t<uwaj ^ JUl ^^1*31 j klIp 

jJ ^ ..a-SvJlj 3. .,i^4-l jj^Ai Jj>-j csLil ^ ^r* 1 -^ i*-^' ' 'j^'j tsiJj JiU ^Ul ^~kj ^JLil 

. . . jJ-I Jyj^t^Jl jl tdiL*p ^ <ui^ii»!i g JUl 

j^A j . j-~Jl jl^-^ "^1 J^> j^J jj-^aJl » Ja j^ 1 Oj&i. tjj-ll j^JL*Jl o*^ I J 
jl jill iSjSi-l »JLa 4l!l As j .b y^Sm dili jLS" j ti j!JL>- j J~<^>- ^ 

i s^Cji jli- tup ^bi j d!oi sGJi ^ dul ii/^Jij ^i^O ^.jl^ji J^iS 

.(i4 SjMI - jl j^-p jl S 

Cfij*"J i^*^iJ 0J^~£ j^"' OJ^-^J 'V^f - Oj^i. fj"^ jl 

i_-Jl jjJl j iJUlj^l oliUaJl j ii _^Jl oUL^s- j oIjA ^>sil j jl jV^I j iyaiJl j ^_-*jJl 
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3j*li ^Jl jLSwl Ji" jjlyiij jv^j i jUai>-Uj tol jL~Jl ^LjJLp-I ii^ul j ^^^UL 3— .-l£ll 
VI jj~>ijj iaai j^JUJl IJLa OjjZ jiJ Lg^^LaV jj-LaL*- oy~~> ^1 jl Ug-i j£Lt? 4 _ 5 xJl 

<d*il U ^jJ jl" : Jia jjJL dAJS ojjj?„ " j 5 * - "^' ^ jj^' l^! j2^~" ^1 oIjL«JI *l 
«.LgJl l? !Lp ijycj" J*iV tiL? cJ j ^.JJ ^^J'j t"oU jj~J.I ^JJ" <."jVl 

^^]j\j>zS ^,)L>- jjiU^Uvj jt-^j . "'>L5i — o SlS'jJlj S*>L^aJL ^j^Jl*»" t"J L*pVI ^jtuu 
^JUl j^Jl ^ ^LaJU jLjVl JiU- 5JLJ1 5JI ^1 i>Vl j . JaAS U.U1 sU-l 

- ^j^JI I jj— ) 4t>^*^ j** »j»-VI C&JI St^Jl [>» IjAlS '■ ^! ^ j-i' 

o jj-^ i^j~" jl J-o-J c/^'j ~ J-^' '-j-* ^ ULi- ^1 JiLJbM jl 

«JLa oLjIj .LgJ t yjca V i jjJ-l j oLp jJI Ji" jl ^^jJ Lgj*^ jJ3 ( _ j 1p - 

LgJ jS" ^yJl Sj ^1 j£a i.4£^iaV ^jH^hjj jL»«jVl 4^JjJC £J*^ &LS>-I 

(jujill 4jL5-Lv?I j t<u~aj ^1 jSVl Lgjl ^1 4Ss»- jjj tLgj j*ji ^1 ^J 1 * J * **~t c j 

U IJLa J£ tL»UaS ^1 o^UkJI j Lgj ^1 ^jl-dl j t ^till j S jilL sJj: ^JUl <wa^a j 
^ijLl j <u jiy^j i^JUl oi jJl j UgJ jJJL> ^1 i jfi-l dL!-L! j . jL>- j ^aj VI y» 

. Ijji^a fc_Jfc j L«« < ^';frl Lf"^' 

j jLdl j j ^jLvail j i^?Ui-l jZjj^ jyJL^Jl ol jjLkJl j o j_?«_Jl" j^-a |»_g_jLiLLi«vj 

iajjiaj jjALj jjjJJl f-\jy)i\ s-Vj^i .JyxjiJL) J^- jj s-LJ^I oJLa jLfj (."oIjUjJIj 
jl jj X tMj t^lj y jjP cL-j-XJ-I jji^j Vj j^gJljL—j jLlaJ^I C-ilj 

o^u i Jais frLJi.'^l sJLa ( JlSvJ y. o' 0^~^J j>i~il 3 j* ^ ^ I « ^ < ^..^Lu 

VI y» La IJLa |«-p-L^- jl jjiij^sj LaJ^p LgJU jj^^flj— ^l iJU-l j^a LLa j-S^iJl < 

.jL>-J pAj 

Uaji ^LJI dibf t^^b-l ^Ja .I j-iS" |>^b-Vl dili OaLl; j^VI ^Slj ^ j 

J^a ia j^a Lai jSlj OljVjjJl ^jjj l»l>" Ol J^*J ^IjLwuJ (,<UJ>ti Jjlla 
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Jy«ju ^\ ■/tn j j&isj i<UJj u^ll< ^ a g ...ail jjjj L^ajl jt-g^">\j~l ^aj .4./?allj 

U SjiJl ^ dj&Jj tjL-xJI o^l LgJ 
jLia dj^i, jl . ..^L™^-l j ^oJU i_jIs»pI La i^LiJl ^ jj^~Lj 

IJL* ^ Lf ^L-j U-Lp Sj^pw jLta ^waj dilJLf Ku'ib-I ^ Lc Uj^p ^^p*— > 
. Ja2i -dap ^ o^L>J j jj*e> i ^pt^ Ujo^o . 4J j. JL31 ^JUJl 

. <uJL4-l j j5" j-b Lj_Up p g ...ail j^a J^>ul-L jl i_ >cj 

^a jjjia>uj t^iJt-l ^l-Li |t^Jl j^l j^jJ^j ^JUlj tjjjjJL jj*jA>J cSJ^* 1 ^ 

^!l Lj ip 4 y ^ j> - jj-U*j jjiJlj t|»jll>iJlj jjiiibjj ji^r*""^' jjo llr; jjjJlj ' jri^r*""^' J^" 
^«P jjJC^ptj j^jJLJIj t4 h 1 ...llj t_ -^?Ldl jj-^>sj j^jJUIj ' < g i j^->- L ^i~fij 
t^jA i j^LJl jjL«< (_jJ-P **}LiCL*i')1\j ^ g ...a il ^j-jJJsj jjJjLpsj J^jJJIj I jj j^>-IjSJLjj 

. JU- i jLf dili JS" jl jj£ jX>_ La-LP S >>-^!lj LyjJl ^ ^J^-l ^fcyyayo 
*i aJ&- j dillil 1 jj-^aJl sJLa Ji" ^JUl jA (_^L^ J -ol^— 4JJI jl d-s- j 

- hj^) i^L t'Ji'jsi'fo jt«rS ^jvi j C, ca'jCSji j £ ^ 

5-*Aj ( j .«..». i l>-lj jpLLa J--^" ^ L)L>- «• ^11 ^y^-i j' «-Lj<Jl J^a j~jal <ul 

ii-;^>- j-a La <U La jl i^LJl j^'id |J~>- p j aii jl iU- ^1 oJLa L-Ip c-^bj 
dijL>-j3j dkjjij dijj jij di;LiLLi«vj jl" lS ^j<-S I g g >-l L ^iJl ii-j-SJ-l jLj 
^ ^ lJUj t*&4 jl ^>-Ip jl yj^i ^Li ^jtu ^JUI dL^aia j ii^Ls-UsI j 

i ^>t4 jja j L»Lul 4J i j ^ 4Ssli dLil di! jJ-j La J5" jl" aJLsAflj La ji^J j ."L)-Ji ^^jJ 

HI ^ 

. ^^-S" jruj ^ail jru (3 j^l jLs y L^Sj ."ii Wdji JJ^" j^ 1 dj^i 
<U~aj ^-1>sj jl J-/i«jj L ^ J2*2i-I oJL§j ol JS^i\ Siji *i jLJ^(l jl jvP jJLjj 
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JLjJLPj lO ^il jAj ^~>-Ml » jy^" ^r - tJjiiJU i _j>- j^J 4SvJU U jl i jJ>JLOj jlj 
4ljLJL>- ^^ip fl (_5**' jLjMl J+P-Xf f ^JLU L y*i S y> U-Lp 4jLai~l ^OSj 

jlS jlS" jl jaj .(22 iSlI -Js j^-) *Ju J*- ^jJl ^j-*^ • • • * :ie j£S\ SjMI U Li" 

JbL) j»J <ol S Ml ^ 1— s t<UL>- ^^1 jpl «-Ijj Sj^JjJI <C>L>- lS ^5 

.(29-27 oLMl -SSU-ISjj*-) 
jljj M jAj j^£Jl UU i«Jb- ii jJjj jl JjUsj jl <uip c_«?s-i JiUJl jLJMl Ul 
^ L? iL~uj tj»^U-Ml frljj 4jU>- ^jaju** Mlj -(j-^jJl «uJj ijyj <dU 

*l jj" jl 0MUM *l jj j^*^i JjJLlI *M_)A 4JU Ui iwiyflj ^Uj 4l!l j . < >IJL«J1 .Uil iilfJl 

: 4J j2j - gjuU- j j^Uij "t_^l j^Jl 
uJi oJL>u *J o*U»- tal *u jUJaJI <u~«*w 4*JL t_J j-o < 3 H <> p! 1j ^iS jjJUl 

Jj t j^jilil U5" jllaa j j oli C—~! Silil jl J-/i.a,ll IJLa 5jIAj JL< H1j Ja! 

. fr^^i ^ (ji-l J^a —J ijblj b>t?t>- (3 J L jJl < gId~JLi jii-ifl'^i ^JDl ^ j^>iil ^1 jJl 

^ j,ilil j£Jil\ jp (jy<iljil ^Jil Jl>-I (George Politzer)- "jjlJ^j U (3L-» -XSi 

.Silil j j j^^Ip "JJi nJapl^" iliU-l ^P MlLi - jLl! c-.^3.«."ll j jjj^LiJl j ^1 
{jjij^i tiiljjlj ^L^^-l j^p SjLfr Silil jU oj^^i Cji^ 4A-u^VaJl •' jf Jja> 
< 182 >."b j SiUJJ jl ^ JJi j oLul Ml IJLa L>j <.U jlj U lil 5liU-l jL^ ^ y.->>*~* 
^j£- SjLp Silil jl (.(Johnson) "jj~*jjs>-" t ^p-l jj$ .t« j.iU jXai J^i U»Up UI 
Ui j "o-iJ" <uJi jUt>-Ml J^ji jl JjU- jl Ml <o jl^ Li t crr -U-Ml j^j 

e^.^ilil 

jyj <uJj j^^Ip JLJuj j^JLII iU-Ml t(Friedrich Engels) "jl^-l dLji y" JLv JlS j 
OJl^ lil" : jlS jj~J jli» <u~ij Mll» t(Marx) " i j~£jL>" ^ ^J-^-l 5jilil j 
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Jmmu ^jU gil j ills* l _ r JlS jl 4^1 U jl^-^j V j tbj* Iju dULc 
jy J^i. tf JUI Ui .^IjLmJU ^ yCS Si»U- cii .dUL2* VI ^Jl£ *LiVI »JU 
5) JLiU ^k-.,.J US' . JiJI J*-b J&Aa, L^u ^ j| ?£>l ^Jl j (JJ-I 
.4jL«u tf ill |JUII c5 L» Uil 4,iv,,kt j5Cc dllii ^ ^2«25>- j-p ^JU ^4 

jl •l^Xiu UU»u ^iJI t_~JI j ."iJL2j-l sLJ-l" ^ SJU 



n 




^1 oJLa Jif 55JLo (juJ j tji^lj jl^l Oid- 5 ^' j~*Li< >— .iS" jl 



225 



Jio 31ib- ^a jL-$1 <o t _ r ~?sj U Ji" jl <Uj^j5j M ^JJI y>^l jl ."jil Lf ^- iJl ji! 

f^U-Vl jli. 

^Sj .Ukl>- j^^~" IJL* clS jj<j) ^w?l *jl ^a <u~aj 

Ji S ^r*-^' SLi-l jl j t4>- jj I ^./tJ Ji o^il 5^5^ jl j tSjL^ kioU- ^a oU <ol l*ajl 
^j-w-ul^-l SjLp ^1 tLjjJl ^a J~*?LkJl ^^Jcj cjsS ^il IJLa) .oIJj 

(.Lie 

ol j-^sMI ^ o-.~jj jJsLdl <U^j ^a ^IJ^-^fl «JLa j.JJI ^^ass^iJl jl 
.doU-l IJI^j SJLbcil ^ ^p"^! ( j~«~"l>- , ^l ij^^HJ j' jJ^I J j^aJl c5viJ Aj^^aJlj 

^1 5iO«5sJl j ."ijAjSi-l" oLJ-l ^a UhS" 4.- * - . -- ^ j^J <U^j ^ Ljj jJ<-ij ^1 ^^---ul^-'^l oJLa j 
jA 4Jb Jj- ^a ^ .. l ll jl villi kL-L«p-l *il c — v <J LgJl ^^iiU o yuiZ <u^J ^a LgJjLxj 

j tiliLs- J <-jjj*^ J t/J— (j-JLi • vl)l-L>-Ml sJLa Ji" Lg-S ^1 ila^sill ^a 
tji^p-j .41 ^^-jULl |»JL*li OJT ^[ ^pLwij ^ j^y j i l^-l j*^ 5 ^ df (j^a's-iJli .lilts' 

jl c«i; iJl^i j*Jl*Jl" ^a "i! Ol-i>-lj -LftLiJ j ^ j P^*" Lj-Up bjl 

.^^w-Ls-l j ^pLi< Ml <Cli ^Jl ( _ 5 >- jUl-l j^JUJl 
Ujlip i_.../i«.H j»^>-li>sj (ju^^jlil i^?L>- j 5jilil 5i~JUJU j^>3i iji ^! 
i j* 4™»ia^ iS'j*-* 4-~><-h.» Sii^L j j«jc~ *>j .Silil 4^ft>- tS^Sj-l sJL^i j^->-l^ 
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jl oIpUi^-MI J&-\ I jZjLli j\ ^1 y (Das Kapital) t-jhS' I jjjyij jl ^>^h>-\ 

LJlta Lali (,"4fliha SjlV' J^a L^ajl j^&j <0 jj j . « .. t jj ^Jji L» jU jj-jj^s^ j*-^~l I J-Lv-" 

. i j**mh \>-\ i ^^«-* j-* 4j OJj*~~iJ ^Jji ^ jl^ '^s - JjM j*-^^" jj~~?*d 

i j>-\ ^^as^cJii ^ ^ ^iJU LaUL^jjj ti^JiLsnJJ yu ^JUl L po£tJ^\ j^jJ 3JUaa,l 
(j^>- ^ ^ > ■,<■>"■« ^^a^t-iJl IJLa <UiU~l Lg^s o. 5Ja?sl!l '•jj^ ji 

O* 3 jaJ j.JUl ^^y^a^iJl Lgj ^1 ^^^l^-Ml J^j jh^mh <ol Jj .Ji ,j~J^ *ll 
UjkbdS" (jcaJbge^a ^jupLw IgJl ^ ."..J ^ydl S-iP^n cLU JLS 4.... t J k oiL>cJJ 
jjiJ jli t^jL^axJl 

jAj^, J IfjJI 

<uji j ^plji ij~^r' i^^aj toLJUjJl Si <d -Up <u~aJ t^jij tj~~^Jl 

j ^w > *A^ w H |1 ^ * ^ j ■ 

^jU-I ^ jjjxy*! ^^-^I IJL* j|i tL< ^yts^ii ^1 LftLLaj «J j^*- 4 jj-y-jl^al 

Si^Aill jl ?Jj2j2s- ^UtJi^d c-a-U* ^1 o^iU-l oJLa ^ ^1 : j^!l jL«J j 

I j y> s.'ifjA Ji" jl ^ S^»waJl SjU-^(U . jlj~Jl IJLa Si-L>ta 5jU-I LgjjJ c— ~J 5jjLLI 

^1 ^j-l «-Uipl ^jLvapl jl jli .jUt>-^!l JS" jj 5SU£J1 iLtal ^^ip IjJ.1 ^^ij tsj-^iJ 
t^jl ^JU y>-\ ^jOs^Ju ^u: CJajj Ji tdi*SvJl 4«hSl <*J jUj Jj«j £-£JIj jj<-»i ^jJl jl^-l ^JJ 
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^WSfl j! jij .SSU&I jJUl JS"L L-Lp j ^i!L Uij ^Sll ^^^-a^iJl j^li! 

|tJ^!U ^>-Ml t ^>-l { j*a?xJ* 
jp> 5jjILI <L L JUll iJlLil S j_«_L! j ? jil ^yJLJL?- jjj-^wM j (jcLSo<_SUl j-o ^.Li 
yti. j Jil J3 ^p-Sfl I y3s-^JS\ j j^Ul j^Jio <.jl>Jl IJLa JIp 4jU-^I 

i j M j>-\j ^ ^^^-1 J^j SiaJ- Ji ^!l ^^^a^tiJlj ^ ^5" jl loi t^ pi JL 

i—jL^ail ^^a^t-iJJ <L««^~I i_jL*apMl J-^s : jjiJ jLLo ^Hp JjJjJ *l j>-\ jjL>tJj 

( _j^a^>iJl lal t^J^Lo ^ <L« jli>- 4iaJU*J Ji iliU-l jl jj~J J Lfl X«y«i (.3JU-I sJLa ^ysi 

.^^sJ-l j S£*£Jl ^lia l? Ip 5j jLail j <*~-aJ Jj-**JI *•! j>r\ 
jL^J^fl ji Jj^"~iJ "'i * jl—«$l 0*^' ^ 

ij^j jj^aJl sJLa jl ^jjfjzii tSJLai-l sJLa iijJj jl «• ^il Lj ip >_.«.,^ll j^a j .j.iU.1 jjjAJ 
^1 L .~.>.iIj-I ^^JLp L*;^- Ujl dUi tLfti j ^ J^Sj lS 1p j^; ^^iJ ^t^t^" al 

.^J-l U^Uapl L§Jl 

L«-i ojlSsil jp (David Hume) "j> -Liji" ^^-^1 (^^i^Jl *-* j— l. -^l 
^^^aj JL>-I C^JCt" <Uwil U-s J^*" A ' L<-Up ti>-l j-^i>" ! ^1x315" ia-Ai-l o-Lgj (J^**d 

(,<uaI j^JIj i»-^-Ij t JJaJlj «• j-^Jlj tSij j^^J (3^*-^ jjtil U>jli 

^^^aj -L>-l jl M ^^j-w-ul^-^ll sJLa jjJjj .^j-w.ul^-'^l j^a tiJJj jl Sj^J-lj Sjl ^ilj 

(1s5) . ( j^»y<>l>-Vl sJlgj "i!l i ll ^hT..il ijuu C— i ^ Ls c-Ai j^i 



jLipI j£! j .iji-Ji jiaj j jVl »Uj Lj jl ^.ilil ^^viJl jl*aJl 



228 



J. ; ../3.a.".IL i-j^UaJl ^jJj i-.hll oLi^ <bl j^to- .Os-^l j <L»Ap 4A A> jA Jj 3jL~UJL 

dib <uLp jjJ U -L*Lij LLa J^-l j J^ - jl j jIIk lS 2*2>- j j>- j LgJ ^^-J Silll jl ^?L5 

.<UAi ^ 4P jjjil "i-Li!l" 
JS" Jj tdili jl jlf Li ji fUftJu jl^ LI tij^JjJl JjLbM j j»-UJL j^jj ^ jl 
jjj&j Jj * j ...ail jjjjliU . iSJLl-l sJLa J-^j jl *— l c5 J 5 *"' *$"?\$ tf' (3~**i j - * 

. ij^loJl iaJbM sJLa jlSvil j j*Jai~«> M j»-fi5sJ jJLM j j>- j 

iSJii~l sJLa ^^JLp ^jjJS M j jJUj jj^J IJL* jli ji ^j^t j 'j^! 

tSij-iJ-l oliLi^fl j jJ ^5cJl j L? «-UJl |»JJiJl Jwaij l-L* LuSj .S^tysl jJl ^k..~Jl 

Lwj tiiljilj ^L-?-l i Ml c~~J Silil jl ^ j ii_jbSsJl IJLa ^ LaL J>\ ^ydl <L^a21I »ui» 
OjJ^ ^1 ^L>sj jljj M yiMl jlj J^Ml _ptJl L? U L ip-j jrJ 
^IpjjMl j jlaJl pAjjL* Ji CjvsUJi jl LJl Li ^s- JJaj ^ oi jJl jX! j t^r^' ^1 y 
_u_uiJl o jiLL I j |*^Jl cdUi ^ ji5"il j ;L^lll oJLa Lgj c-Ja>- ^Jl < L**J jJl 

^aj Ol ji^il <Ujj~ij U-J j»-^3 jp- ^U.1 ^^Ip j^-Ly cJ ^Jl j^i 5 ^' 

^> tJjJ-iJl jJ-aJL (J^j ^1 j Lf^> *L>-j M ^1 jt^jMLia j j»^jLb^j .S«^-UJl yl jj 
L|Jl jj^&jj L jd\ -jjJaJl L 5 <> -^' JLiisJl «-L>- -tAi .SiL>- iojl ^ jj»Lu j*-gjL 
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iaJL^s j^Jluj tlgjli "(jijj'i J/ 1 -**~» ^1 -(Siul) LgJli ij^aaJl jjfc _^>- 

|t^xiL«j Uli l yis>-Jj" Igjl j « "-^-^J Sy^flll oJL* jL I y*-j~P JLaJ . JLil 

."S.«jJa.yall 

(Science "iUiLill ijjilj ^JLkJI" iU«^ ^ c-jISj ^ilSl j (Renan Pekunlu) "jJjLSw 
»JLa 4j^!IJLo ( _ J ii . ^y ^JijJl i»^> IgjjjU j^^Ip oJU-I ^1 tSjjjjJl and Utopia) 

jJjlis-j |»JJaj tUj-*a^sj ^1 ol ji^il J 4~»l*Jl y\ jjJU ^jUsjj-^aj ^ j iUeil 
gP_)j| j -tj" 5 ^' ^ii! Jj^fl -b.lgl)l j-Wn <bl (Evolution Deceit) "jjlad\ *±jOl> 
JLaJ -(jiJjta Ajjiai Ujji ^1 Jj^aiJl ^ j£S"l j^!l 4j*I yu ^ yu ^JUl *_}i-l y> jlilSs-j 

i_aJ11L jt^iLf I L ^i* I jiaiU- j I^oJUj j 3JU1I <_aJu ^jj} (3L~~»^J |»^~~ajl I yl yS 
L-jj ^ 4jj^jJLJI ijSl a j^iJl ^s-'j (Vladimir I. Lenin) "ijcJ j^Cs^" 1 ^SIS "^aUl 
(j.JLlI jcJ ^bf' Ss-lyL ^o^r' jl -Uj j^LSw 4-L*i La JS 1 jlS" j . <dl5 U> L ^IU jlla.S' 
(Materialism and Empirio-criticism) "^Jli-I JLaJl j ^ilil <_--»JLi.l" jl 0 

JjjjJs jp j^i i^L./iaJl oJLa ^ I j ^^ij M" : J^a> ^1 (juJ ^Sl^ai jl 

^^(1 JuaJ tLiJl S j^iil 4JUJ.U Lj-^' ^1 <G^(Lia (,5-b-l ^ j ."jjJJI jLj p£i y*uj 

^L^< ( Jl*aJL jS j^j tL^ul U <dLij J.JJI j.iU.1 ^1 jiJ i^jl^j! j^s" 
iJlJlJJl jl t5jjjl^Jl i^iU- pj^Jl ji t^Lc^ll ^aJII ijUs^i 4j 

1^-aJIII <uUai La IJLa j t(iJl JUl S ^«il-l ^j-L-l ^jJLp jjdl L y~Ah i»^aJu ^ j) 
^ I y3 j Si « g« : o - >- L jU<ajl j t<us -b-l j jJLp ii j^ill ^ ^jUaJLj .^Ic^ll 

^ j-iil ^ I yl j JLoJ .(^Lf^l c_-aJUJJ S y1\s> llestji s jyp iij-i ^ ^,1 t5JUil ii j-i 
"ijy^> jl j <u^J j l5 >-jULI j>JL«JJ Ijyfi ^j^J ^L^-^ll jl Lgj I j ^~pI ^1 5ia?sl!l 
jjl '^-r*- 1 (j^a^iJ '4-^ ,_^i>fc>iJ Jji* t4 ~r* J ^^^a^-iJ (j-^L*^-! .yA>- 

< 186 >. " AIju ^j^tiJ Sil 

jl JjL>-j L|^a £j£j (j^~J Lj^jil j^yJl ifljii-l jl ^yfi y OljL«Jl oJLa jl 
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j'bll ^jiJshJj jj<J iiaJLA-l oJLa jl jj£jJj tl*5j JLil (_g ^>-l <ujl j_«jL*j uNi^LLl 
^ Sj^a Jj^i .j^ia ^Ip too JLu <uLp jLS" L«^j IpUSI j£S"I i«jjii>j jS\ tyJLjj 

.Ojlio ^-iJl i»> jL^MI iJLgj <C~LsLaj I "A* j ;■■■>■■«■* |t^J t^jUl 

IjLyia LaJ _^a jjJ^tj ij^LLl s-LJUJl J^a ijp jl^j M tialp tdiJi £a j 

J../i,a,ll IJLa ^ »L>- jJs j.JJl ^j-^> _«ll jl ."U-a j ^!l c— ~J Silil" jl iSJb- j^a SjUJJ L?«la~» 
j£s "fa .LgJLS - <CL>- jIju ( Js- jLJl S jtflj ^L<>j&I oIp j-^> ^11 ^££1 y> y» ^U£JI 

iji^i tljlA £a j .ij^JfcMl ^JUl yi^l IJU Jla JJ j^a I yiL^S OS I y j£j jl (juiLU 
■ 4~»>r h ■ "J |*-A jS-iu 2JL>w5 JjP jt-~; |*-§jMLLaj p g*v ^->- t_»> jiu»lj J Ui I 
^il <L£JLJL ijuilil jl ^1 ^L»rh...ll j SJl^yaJl J^a Lgjl Jj 

iJLgJ j t< $aW. a ^ Jii-I j-» \& y ^-y' SjiUJJ ^yoP^fl |»-AiLaj| jl J^J Ua Sijl jJl 
t(Alaattin Senel) "J~~- OyMl" jl .451 jilj ^11 IJLa jjp Oj^i. ^ 

J— "jl Science and Utopia "iL^LaJl ijjil j jt-LJl" > j15" j ^il^l Uajl jA j 

jA iJLgi (.(jjjjl-i j- 4 -^c* J>*; J^^f O^-iJ "jl (_j*Jl ^■LU J^jLLa 

.LgJ ^L-l 4 i ! u*Si jl y<-«ij j "j^J jai La oLjI |»^JLp" i^Ls i^JUs j ." L5 2 ? ai-I Jj-lgJl 
^lal^j M <u~aj <bl l^J t_a...t.5" Ij^Ia^u i^J^ <u~aj c_Jl^Jl IJLa jl tdJJi j^a L^*P jiS'Ml j 

.IXJ^J Ul^ ^1 sJLa LoJLka 

JJai <ul <-^y& ^il IJLa i^LiL^L <ui jiiLj jLia J yy »— «^ tjUil J^-" (,5^ 
oJLa jl dUi -Uj f^J'i J -(j* ' j k - J> ^^r*' ij* tyrj^"' ft-JLiJl j^S" 

jlia" t«u*j l ,,,^«tIj .i.uj^Jla oUsLjjI LgJ L? >-jUi-l |*JL*JL> jJijCj ^^1 jj-^JI 
jJUJL oUsLj jl LgJ jj-^aJl cJli" La lil ti^pj Ul" :<u^" La jlS'j ."jjjLbJl 

V tj^JuJl O-l^l La-Lui .jjjLLJl j^^Lp J^-i "l^' iJ~^ J '"^ (*' i^J^"' 
olji La^p 5iiL>J.I oJLa jl ^lai^l t y^Jj nJ} ^JL^I ^JDl j^^r.Ml Sj)j £^>l 

(187) /'^j. j La^.^ 

Ll^ jlJ_a ^a diiJ LlS' lil" :,_jJLiJl jj» 3JLJL?- c-JLivJl IJLa 4_jj<j L»j JJLa <J j-2jj 
JaJbi- Lj ip ^IsLs JJi IJLa j^J j ."Ljia ,j2s«ij j L^-oij SiUJJ jiaii jl Lu^c (, b . » ..». i l>-l j 

^jjb} jl& J^a jl j^? ■ Lg--g-' SiLLl &S Jb - ^1 J-^aj jl J^sl^J.1 J^a <u^( n-Jbliil 
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^ ^1 Lg >S\ j ja JbA j jjjLbJl lJ 1p ^JLJI L ^a^ti\ cj 5JL~< j ."^jULU" _y& U 
^a ki)Jb»sj j j^>I JLS"bJl IJLa i j>- j£) j .<Cili ^yi^&iJl J v >^>- aJLS'LT ^5yC dllJLs 

. Ja5i Ui jiip 

(jjj jl &Jj>u JS t^ioi .Lajl ^4*%>-\ ^a ^l-Ls-^l sJLa s-^fjA t^SI^Jl 
ollL L-Lp sJLa «•! J^bb «i jjjLbJl l5 JLp ^L/Jl^u <ol ^ J yy 

jL> e-l ^jft'ij 'La l-UJlgj" 4>-I^j <uLi jIjISLj jJ<~~> ASj ^ W/>-j 

jl IJjI j^a jjJif l j~At t-^jA JjL>- L^a j^Jj j J/ 1 ^-r^ (_^' 'j^j^i 

.^Uil jj-^s *a La j^gJl I _^Jj£ jjJUI ^U^i^fl j Lv ^1 jl I j j&j 

ijJI j oUsLijI LgJ <uaS LaI^j ^1 jj-^aJl jl jS\i> jl «• jaJJ ji^c <JlS ji^J j 

oULj oLa jLtoJJ IjJLsAa lj-b>*j jl \&t l~M ya ^iLLl jl 'US cLLi L«v> ?<U-lP jjrf 

«• ^JU jU cJ jJl oli ^1 ^^(1 ^> t^il j^ScJ 0^ j^Jj 

jJj>*j> ^i,.,:.. < Nj Lj >-jUi-l |»JL«Jl ^ ^3 s -^* ~^jiJ -^r^"' IJLa ^^k^j jl 

■ 4ah'a JJv^*- j ^ya^tiJl IJLa ^jJ lo UyL^ al olj-LdJl 
jl jJadl j ^flll j^a L5 *«Jajl ^^l.J.1 ^^y^a^lL! j^f LiA l^J j^J ^1 3JaJsi~l j 
jLi>-l <u^r ^( <u1 tl^A oUi U Ji" ^a ^,5o t> lil iJ >-~yaj>ill ^^^tiJli . LgS" j-U 
» ^all ol jJjL> J^sj iiUll L ^«^^!l £l~*aJ^!l jl jXj <ul "i(l ( _ 5 >- jLi-l ^UJI i ^ j 

ULi * $aW.« j^a IX-Ui Ijj-^aS jj j-^Uil j^jilil j^iaj tc_~«Jl IJL^J j .t^jA ^jJ iiljj^ll j 

^ n~frall ^jip 3 j-LaJI |>Ap j'if tLiAjl! ^( «.^(_yo cJSI jl j ^ jl Lip ijy^j 
:iJLJl ic^Jl SjVI ^a ^fjup 4JJI ^iaj *J^I jljiJl - JiyLSJl (^J-Jb-U-I Ji" iw 

.(58 lH\ - saslit Sj^-) 4c>J^J^ f ji— ^ 

jl C— ij t Jaai <tf>t4^Li U (^"^'j iLS" ^9 (joilil ^Lkj ^yJDl jJl ^\Sj> jl 

^L^-l i ^>it< silil jj£ 4J L J » ii .^jLJl ^a JJS J^a LajaL |«J ialj AS jA j^>-I^J L^i^LLl 

IjJLaLLi jl (juilil (_^p •* J^ 1 tijJli-l |t-L«Jl JjL»u ^LjI 
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. <uLp jj.La.".«jj o j^sP J^P ,■>->, i jjr*Aj ^JDl a ^yilll j«JUJl jL^j' 

j-* cffl j 0^^' o^" J 'V^V' ^hj^ i»jL5 giW.] i jJl S j£i coils' 

. L2i> b j IgJ jl I jJiifrl ^1 Silil ^1 1 jU- tj^Aibp j «j* <tl!l i ^ j I j j&\ L»~jj 

. j-iUll oLil (j£*il ^ jl JaS I^Jaj ^1 ^p- n ^ a, li j»U J^Sj ( _^1p I ^IS" Jij 

< L J L 2 ^ -1 4« ; .hll ^ *— 'Is^ll ^ O ^Si ^1 (JjLai-l jl *w«~Jl IJLa j 

^( j tUli |»^jjiaj ^L-l La oU U jl .3 ^LJl s-'bfjA c—LAil Ji SiUJJ 

^ jl5ol Ji" UjJU I <l ^1 Silil Sb»«i o jLjil Jl3 .3-iSU.I ^ JjjJ\ jL>^ ^1 £ 

?Silil J>- M LJie 5jilil 4jLJla1I j>- .|»jkjl5sjlj |»Ajj jp j j*-gjL>- j 

.(30 J$l - jtfftl i ji/Cj 

jl jji j*-gJil dU JLj t3JLa>- J^- Silil jl jj^aj * jb il^^-l J"^' 

£»J>>tIlj p g.^Laj ^>-lj t<0 j^U^C j^^lil j~£l -*AS .diiS p-g ... ail |*J& Ijju 

4UI I • <uUt~- <dJl Jj oUjU.1 oJLa I jX»ipI j <dJl 

^[1 t|>JJaj U ^ Silll L J& I j-UipI Ji j .^Ai j l-i* a ' j* di! JL I jaL> j 

'l*^' i>°J y f4i <j' -^'j 3 ! *-a«../> ^-—j ^1 

J^:3jJWl *f >JI ^1 <^ jj LJI J^j ^1 S^rJl aUI LJ 

.(42 - jjio}\ IjjJ) 4 jjJ-XJI ^J>\jji^ 

dib I ^jU j |«^J 4UI i^JUl (jui^Jl ^1 jjij*iZ> I ^>IS' t^Uu j <oUt r - 4JJI |>L»I I jS 
U tiJUl Sx Sj^fl ( _ ? ai .<d « gj. > 4JJI J^i> U ^1 ^^p- iLaiJl if j^l 

All jj*iU«^ : J^2J ^ y^l \i\ ^a J2;2J-I oJLa -dll .(123 5j^I - ^»L«jSf 1 S 
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.(9 <LS" -a jJlJ\ijj~*) ^~JS\y\ &^J&tJ [a j \ i^t^J 

T 5 *"' J*** 1/' ^ '-^ (*-6-^ ^* ^ O^^i Cjij^zA JS" jlj t^A oj 

OS). 

(jOi^il jl ^aJI jj^iiaj U5" t(;6 ii^fl - s-L-Jl S 4tL*->* jlS* jUa2liJI JLS" j[ ...y 
LI ^«*al«- Uaji SjiliU .(39 4jS(I - jjJl Sjj~») * ...lLJ» oU>u |«J e«L>- l£( ( _^- »La 

<dJl j*-§-U^>l Xei . *^/ Lwi- j U»a j Ljj jJ^s;^ L$j jj^i?«j L>.Up j (,5j^(I ^JL* 1*5" I j-^ap (jjJJJ 

e-'ifjA jl . 4,JLJL>- LgJ jjj L ^lJl jj^aJl 8 JLa ^LS" jl jjJJsJLxj n g I « >-j t_jlj-Jl IJLgj 

jliJl ,_j^«-> j*aIjlp (J^J ^j^J «-L>-l «-L*!pj «-L^ai ^jjj tSJLL«l "j^jjg jjJ.1" 

I jJUsjI jH^^^! W"" 0^ J 'jLitil Jla iljL-.j I j&Jji- JL9 |»-gjLiJl J « g..^L« 

LgJLp I tXflliXa LgJ jj*ai\ JJ> 4P J-o^sil jl I J^J -|t-§J LgJj SjU.1 

JloJ . "L^So li>JL>-" « j^>^>l L> j^jJ^wj IgJ ^L>- ^Lli ^ I ji? ^?ulj ^jlSsslj « 
I^aMI j t j^Jl S2j2>- ^ iJl j^syS j^-L*3i La ioisJ-l j «.LS"JL!l |^JJ jl Ijlj 

\j j^ji^ J^>, 4UI j .Sj j-L>sil 4JJI i j ^ jl JL>sJL3 tdiii ^ 

.(54 SjSII - jl j^-P Jl ejj~>) ^JJjS'Ol 
^JUI (ju^l tLjj ^Jl ^L£ LjjJl sJLa jjLoi^Jl j JaiaiL-l ^^j^j jl 
J^a jl^ LI J IjJ jL>- U^oi .jt^aLiI jAa ^ 4j| 5>-jjJ j»^S^> jjj^^cil ^^^J mJLJ 1 <WaJ 

Vj...^:aJ^S (!? 9 41!IL US' dJLli j . \j~^> j Uj <dJl j I j J^sj jjii iaJ} jjL>«L 



234 



^iiSl |»jiiUp j |»jijL^jU \j£~~oi> jl jt^JL^iL) jl I j& jS j I* g ^pI iajjl- ^jj»i*j| j jijl 
4JJI <u^3j a fejp ^^a-— liUs i^JUl IJLaj .iij^iilj ji5sJl ^1 ^LJI I^j~»j jlj 

• * .''6' & • " \'*' • f " >*> * . , • .* ^ (''•'V'- ( ' V- V 

j»j>U Ul |tJk ^« 2L»Ip jo cap ^Jajli * jjj*-£j jf j 1 ^S*» U I ^5va I j jS^jf 

, I Nil I II » \ „/< «* • f • 

.(,51-50 Ou al -J^-ll < xOi* , * J H 
jl j^ j-b On-iLlI J 1 *^ 0' -Uoi Jij :if^Jl V^' La) ^jJ ^ydl SJL2J-I ^ oJLa j 
^ . e-bjaJl j jUjU <u_«iUif U liJUJUj ^L>-j Uaj ^1 0 ~J <o^£Lc La J5" 

(*-6^Hj j'j (H-'Wjjj j^JLaJslj p_gJlj_a1j |» ^ : ftSj n -i « i Ua^j p-gJlSLLu* jjJ-ALij 

j^ »— > t J»*aJL li j*a <U^lIaj La J^J t|»JbiL~»-l L J^>'J |1 ^yii^L>aj j*Jfc*L5.U<?lj 

j -J^o-Jl ojj^i 51 5jMI jUjJL I^-Lp 4JUI ^Lj L? $i j*-§j-^l 

• ■* v*?" 4 (•■* ''ls**' '^Lll j^a I j~~J JijJLp 

La JS" jl 4^^>si .(juiUl! 0-^>sj jl La I dL- % 2UL2J-I sJLa iil jil jl 

jL~$1 o^c jl JJ o jll" j^* j~m Jj~ ( Js- JaUj jL>- j <G ^Lc 

3JLJL>- <ol ^1 LaLjjI C-iL . aJUi^i jJUi-l ^a ^aJ&- j 2jLaJ-\ oJL* j£ j 

^Ij-^-S^^" [>*S <^>*^ iJLa ^ iUl ^a |JL>-J ji-AJ La Ji" y>^l 

.(hSj^I - y-lil S jj— ) 
j2lsi- US' (^al y U JUtJ j* :L^-a ^ ^1 5 ^^iS" oLI ^ 4JJI LaJi"^ iSjSJ-l oJLa 

Ji LgJl LgJ SjLLL j^^j j^JUl s-'bljA jl 5jMI LgJl j«JS ^1 55*2^-1 jl 
j^l 

a C-ilS" U^a t4^™^L>ci SJL>- L ^lp |i gla ^jLu^ J.JJI uLi-l ^>_^j jjjh'a 
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♦ » 

jll IJLa jl j jUS"" j^-l jJLJl jl ,>* j •(3^ s ^l ^fr'^i 

«J HUia ULS' ( _ r J j^JUJU . j-~Jl «Jaj U5" ( _ r J |JUJl jl jJb y>^[l IJLa . g ai* ^ j 
^jJLp jj ^>-Lii jjjJUlj t^jl j~iJl ^ ojla jjJ^u jjjJDl jJaj UhS' L? 2 ? a>- j 
jj-aLjLj jjji-il j tijLlisil |»_pLIail j t ^ALail ^ jj~JL>- j»_A j jj j->-La_l-i jj-jJLJl j t^UJ 
\£y i_r*^ jt-JL<<Jls .<uaIj ol-L&'i |^jL> ^jjjJl jl kjt-gJlSvJcu-c 

oUjIS' j»-A Ljjl |»JiU J^a jl t ^>- .|»-Aj 'J^* j>l °J^*?J t ( _ r w ? ~ul^-*if 1 

.dAJi j^ j-b M dili £0 j ilglip ^Liil j ( _ r «~-L>-Ml oJLa ii j-Gj ^ y t JiaJLS" 
^bi\jj 4UI i j _,Sw ^1 (jH' 5 ^"' iL~Ls jca <o^! ijAA^II I>Ip ^ |> ^iil IJLa j 
l^p-b>-lj <-o!~)j <j~£j\* J^ 4 ' Oh^' ^pJUl )bil ULgJj .LftjLjjl ^ ^-y^i 
^ I ^^-1 I js*~p\ LaJLLP j|"l* IJLa ^ " ^ .j^irJl j»JLp" j^o ^^^taj IjjJL>-j (■>._. .^«ll 
^1 i>- jjJ l? Ia«JI JJ^>- ^ J-* 0' j^ 1 ^" •'*^>-l y 

jl jj^fjiij ^jt>j .j>ti\ J^Liij t _ r w»»U- , ^lj jpLill jl ^j&j ia-A^-l sJla jt-fi^f 
^ j 5^i>l ^Jl SSjSJ-l iil jjl j j-vJa:.^ "b! j t yLJbl~1 |»JL«Jl |^jUil ^ <u j^j ^JLlI |»JL«-!l 

dJJi jLSo SjLSJl i»iy-l j Ja«JI i>-L>- ja jfrXj j -oLst;— 4JJI jl 

:5JUl SJl ^1 5j^(I ^ dJJJL ^^^Jl jl ^1 ^\ jilj ^ ; c- j t _^aA> ^ c_~-Jl 

.(i7 9 2uSfl - ol ^ISj^) < jjliUJI Jjktilsijt^ jJb^^tiTdlsjf 
."i^va^ill dL'^lab SSUs" c-«a^i-l L> Iil ^.Sll IJLa pS ^±*S jl dJL;l^.L jl 
^ s-LJiMl Lgj !j J> ^1 iSj^Jiajl ^ l^>- jlj <U^j jlj jl t_ ^sj tdUj Jj<ij 
JiUJl jSL^Jl jl yu^. tlJ-w*- L> lilj . ^LiS/l j~Jj: y>J£ ji\ iaj^JaJl j Sly- 

i£ y ^JJ 5 j*? -4 t4 ^*^!l 'JLa ^ iwjli^Jl IJLa Ij2jj j£a>j ^ ^aiuj ^ j> J.JL1I 

*Jli tl^>- IJLa jOj jl ^Uai«-I .U iiLi ^Js- Silil (^o-^J ^1 ( _ rr -L>-^!l -LALiJj 
^1 Jbijl As oj^iJ j-*£-Jl |i ^^l (^^LLl j»JU«Jl S ^ j j£- Jj 
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Ji j .^jjhJl jl-lo ^^JLp 3jLJLi~l oJLa ^ 3ja~u^jiJl j <dJL (jo^il ^j^j ^£ J^J 
oJla t^L^ U^jL<j Cji"^ ijr^J 'cs* .J J~° f^*-"!^' isj^" ~^ J 5 ' 

j^5sJl jl <djL« j ^ J -J^^ J J**-" J^U- Lg-wij S2j2^-I ^1 Uajl 

: <dJl jA jJUall j js* j}\ li JLs- ^Jl jjL&I jl j jL>- j jA o L ^ilil 
t _ r ~ r -L>-l j^£Jl 4UI jJL>- Jj .|>JjJI ja oLjL£J1 oJLa 4JUI <o jl>- ^JJI y& ^A-l jl 
jpL^Jl (_5j~>i ^jl>-| *- L j~« l -^^i * tS2j2i-l ^a j .3j.sU L^>Jg LgJ C-~J L? * j 0^(L>- j 

(188) , f Ji\jiSj4j\pm r M jAjpJaP^I 

J-yl <d ^^^wJ j j |»-a j Ml Lo jLJ^II oJaLSj L> jl ("Lo^ll JlaJ 
jisJ j tj-a^j La jI-*a? La I jj j b2i bJ jap ^a J^ B *'I • 0! i^ 3 
4JUI Lg.aU- ^1 Lu^pL jj^J j ^y bJl L! jJ-j IJLa £jU- j .LUp Lgj ^1 Oy^^ 
La j] frlial M j ^iL jL^ LgJ j-J (.JaiJL dLULS* y>Ml jXl j .Lu-jjjj 
tSl ^11 ^ U ^j^aJ-zJ* 4>-j ^LSvajI y Ls-Up t y>- . sl^j jl jj^f Lo iili* ,j~~Ls .^jUi-l 
Lg^UijI j Uly ^1 S jj-^aJl oJLa oLu jl «ui JJUi M Urf j .^jLii-l ^ <d ^L«l M IJLa ^^^i 

(189> .j^s^l jjlsl^j I^Juy ^JDI ^UJj AjUsj-i -dJlj .Ja2i LJL>- 
jl ^1 oil J"iL>- j-o I g a.f.:<l j^l Lg~iJ 2L2-iJ-l ^1 ^LS" U^Li^ JJLi 

^ j^i j»J LCj 4jI (_jjLjj jllal frUJaP jj ^5sAa (^iS" UhS' .^Sh'll L ^kejtS\ jSJc]\jj 
.Lgj ^LuSMl j Lg,o.gj ^lal«j jJ ^ jl S2-2J-I oJLa j^^jip 

JjM jJl ^1 JJLl-J j iljC iijii-l sJLa Cjt-~/»I t4_J jZ-t^-j ^JUl IJLa Uj^aP j 
J^Lill iJLgj S2;2J-I oJLa Lgj c-iJ ^1 ^ j^l 3 J.I Lgj| .LgJ jU*Jl oLJI J^ai j^aI ^Jl j 

.IJLa Uj^aP ^a ^JUl ^j-^aJl j ^i>l ^Jl j ^sLaJl 

L«..tt.->- j~~Jl ■iij-'j L<-Lp <L?*jjL> J^- 5Jaaj jj j~i«Jl j j.iU-1 j jiJl J^.. ty » i ULgJ j 

Ol.L2l«.« jl jj Jl friy*! jj j^ijjl J ^yiU-l j ja!Lj .4l!l JjjJs ^1 jjilAjj i-gJ^fl JjIaJ-I 

4UI J j>- j j~~Jl ■iij-V - J '^jLJl t* aLp ^a LAs-Ui j -4jiLLl ol.Lalnl! -j^iP ^LJl j Jai\ 
c_«>t>- J^o 5jj-LJ| j jPx1L*j i jLojJlj jl^il |>ljL*jl Jla (JjLa>- ^oJ^-l li g g; ■ "J i4aU-j 

4jj jj^j jl jJcj jl * ^»«il jLJ.1 1 JLgJ t _ r J j . Lgj Ja*^ ^1 olil yi-l j j i-^LLl jj j&\ 

.5-^aj oLuLf ^1 
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£pj j*^*" J"* ^"L? (.' iL«jl J j jL£a" ^l^aJl ^ M <bl La ^jA LJ 

( _ r JsP -L^ J ."jlSv/iUl" LglS" 4jL>- ijJL «- jil jl _J t,j j . « .. t Jl J^a J C __-~J-I ^Iji^' Lali 

j JJi jl>-jj M tJjJLJl jpLU-1 j jkll cASI jLcl La dUi 

^1 SjjU.1 4a.JU.11 ^ 4iJbM 8 JLa JJaJ j .iUjI ^ ^iU ^JIp i ^ j ^Js- 

SJliJl jiJl Lai t<uJj1 j SULka £La>- Silil jl ^ j&i ^1 j ijjJaill <UjiaJ ^L-Ml Jiw-J 
Jia Sil L^ajl oJLa j j iailia iaJb- j^jJl j^ - Sjilil <LL J Lall Lj-Lp JL»i*j ^1 

.5JLLJI 

iiaA- ij jLia <us |»Uaj ^SI^Jl ^ t^Jpl <ulp jliaj ^JUl ^L^s-^fl jl 
I JL» jJL> U blj (,L y« . a Lt ^ ..~.. J i La Lw> ^j^a^w jJjj La bl : jLJ.1 Ulgj dlii ^j** Lu5^cj 

(ju o illiA jl * Jil iJjJj ^jJLJLj i j>-\ L) (JjL5i l j~-<±>' JUj 4..„.aj j»->~sM 
j_^5sj M ^yUJl O j-^aJl ^Lw< -Up <ol Ml ."liaj" S jlaJl oJLft Jiujj t^yLJlj JjMl O j-^aJl 

\yj^" j A ! J^~^ *• ^ALi ^ jLu> i jl <UAi («a ML>- Ml jjMl o j^aJl 

Lc L|^Lj<j j^yJl Jia^sUl AjjLia (JjjJf 

^jip ^jAptuj S ^^J-l i— 'L Jb>-Jb L^a?w LaJLp SjjLia «. ^11 <jj??J (.JbilLj 

JUJill IJLa ^^^a^iJl <UJ 1 j~L>sj ^jJl cJ jJl j^yii to 7^*^-1 dLL) Ja^ j ^9 Jjtla 
J^Li ^ dili Ji" tJjtall ^1 ^UJUl j s >^i-l J_p-i J * >LJ1 olla?«L SJaJ ^11 jj^aJl 

( _ >r ^a^>E^tJ 1 (ju * ^il jjLsj LaJlP d)J^sJ Oi ^Jl iiljil jLj ^jJLJLj -jjA-jJl /«9 oLa jLw 
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JL*£ll jJU-l 

jli t^jAjLiL <oji>sll jj-^aJl j^a it j - **?- 4 uy 4jjLail ^"j** ^yv. ilr 0 ^' jL*ai>-L>j 
j.1 <ujJ -b>- j jlS" U ^ULj oL>-liu~-Vl oJLgj j» jJLl <UAi jlS" La to ^li » j^JJ 

cLLLj 5iiJ jA oLa jl*js jA 0 jaS- {jA l ju'i\iJl ^ <Gl «■ ^11 Jji ^ c_~~Jlj .J^ajD iiljil 

VI t_i^ llj 4jL>- £LLJl S jiaJl ^ c^ll j^o U S ^li iiL* j»J jJi t<UAi ^ S ^laJl 

«U*j!>U ^^JUJI j* felt 

jVl jjU^ 

J^U~I j ^£ill j 5jI j^JI ib~J jjJL j^Jpl J> ■ V ^-y I ,^1 ji*^' 

iyJ) "Le Jeu des Possibles" <okS' (Francois Jacob ujlw I j~Jl ji) Jj_«j 5JlJ~a ^jip 

:JLLa(ob5Ul 

u,ip tk_iL?jj jj-ajpi <*j iiu j-^j ji o^*^' cy S*^ ^-^^ p^iVi jf 

Ill* ^4lp j ^1 ^-j^ *\ ^1 ^ jdJl jjllaij i jUslaJl ^1 a j^ei\ jdJl <ui J..^g,'j 
jJL^ia j^a ^jM j^a V-b (,<L>ib>- ^ j^s ^a £»£>s£j jlj-^l ^ i<ui jl ia^>- <ui ^p*J 

<c»c~j ( j^a?w ^_aS" ^a aA»*t UIp i «- j*^al) 

t j^aj^l jjbw 4J t_JLS^ ^JUI jJUll IJLa Jla <UI VI .frUl ^ jiflJl (JLP I jili ^>J-| 

.c_iUdJ oLa jLdl S ^IJUI 1$j ^1 55j^laJl j jJoAJl oLUp t_JLa^^ 
<uLp ja La ^jJLp |*JL«Jl LJ j. Ly ^ i ki~>>- Jy.a i .J.1 j L5 «^lll ^l < L«~i )L) <u~aj «- L5 ~^l j 

(l90)."LaL2 

ii^lajL Jauu V jJUJl jli ti^)l-L>-Vl j-o Ljw ^»Lj Oillpl LjLail jl il-P- j 

^j-J gka-l IJla jl VI ^UVI Jl jj-j USb ^l jl 

tV »i j£ jLf lil t ^>- jl j^Jl jj SjAjS" tiyu V ^Sl^l ^ ( jp«ii t jUiVl «lJI C-Lv? 

.iiljiVl ^ i ^>t4 lilj ilLLa 3 11> ^^.J j^ajJl jl ^1 j^'y J 
j jiJl ^a ^Ljj |»JIp j£\ ^jJl (j^LLijl) I^jLJL ^L5 Ze J i ? * ^ j/'jJl ^rr^ J 

The Universe and Dr. Einstein '. Barnett Lincoln OJjL ^ ^^lJ) i_ jSj .j^jj^ijJl 
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^Jl <L«jJL Ijl>- 8 jJLJ Ji 



La £j-^> ^il (jjjla^sjlj j^Jl) 
jLi <oLi -j^ajJL ^L^^-^ll jL ^ipMI jL-J^II y a....~ ' JI 5jji^-> ^f^t 

y o La j t^lJ^-Ml ^ SJLJLk l5 Ap i jjiJl ol LJ jJ-T i^LiiJjl 

t'L! ^J**'j J-* (j^-^ 3 J - * - ^* ."Jl<u La"j "J-^ La" jLjw i_ i_J j*a -A- L . 1 i I sJL* Si y£js 

i^jI-Ls-MI (ju La Si^P s-Lijl JjtaJL ^^Sicj ^LL M j^Jpl I j-* j 

■ 

J^a J^>1 c.| ..r^flllj J^ajJl J^a jl" C-ijL J^jLl^JjI 
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p -<~> - ^ Jb»- M il t<u<iLS ^a LaJU«x*j ^ydl j^ulxll jJl jj ja as j~» 

Lincoln C-!jU jJ ^&J) jL5 j .iJ^&a J^~ij (j^jr" Lgj ^^j**?^ ^sr 9 SpL* jl~«$l 

fr^Ji iiLft j~Jli tj^JJl IJLa j-i Oi* OJ-^ 0^ ' u ~"' "^T* 1 <J~^ *^ ( Barnett 

ji sUjJkLi La jL Ujjj<^1 ^y> ^S- jJLs t^^jl J>^~i>J ^^>-^ll ^j-o jJl j^iajj 

. jl ^> Lc jj (j2L5i i ^r?- 4 (3 ^31 jJl ^ <oli (.oIpLuj oIpL» (3 jAwil 

j^p bJlj~~ij t^LI 4« jj jbi^s ol ^ (3 j-"^ ^ ... a -. t Jl sJLibJl 

LgJp I'l .,iT>- oU jlxll LjI Xwu* to _fy^-\ diL) ^a « Lwyial ^JLil cJ _jJl 

!^a Ln-yg j i^JJl ^^j^a^iJl j-^a>- j <."^la L^i biSva bil L »>~ > - lil jLdl J>;~-" L5 bj 

J^~^ J^**^ '—' * " S ^>^~l j^a c.-«.^j ^ydl 4pLJIj i'LpbJa^l 

U Ji^jj jlill IJLa 

JS ^LuLj*^ S^jLxJI 4....~ ' Jl .<u«Jip (3 j^ 1 j^y {ja'j^ o! ■ A ?~~~> 

^jflj L*AJ^-I t<Uwl( j^>j<J| ^a (jyal J^sJiJ !<U»jlj J^jLl^JjI 4j j>-\ jLtc IJLa ^j-ti! 

^L5 (^JLil — ^1 ^yll 4...wJL j£ ^jJl jl tiJJi tli»u <c^i ^S"l <ul J^*«~u »1 .ii^all 

.^^j'ifl ^Js- AZS ^ya I jjS Jil Sp - «• j^<aJl Sp J^a i— I JLBj AS j^j ioUi* iL>- 
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jlS" jli i.^ys jZm <UjIj «-Uai Jy>-j Jw»j<j iwjl ^jifr <U~i> jldl J~laj 
Jm^jj ( _^>- yL^aJl ^a ^Luj ^1 4jilil ^L^-Vl J^P ol ^a Cj jliJl ^1 J^jpl > 

^yLaJ^u JLfrjLo SJLaLw) JiU ,j~J J^-o jJl j-^ai jji t(_5 jiA SjLojj .SjJLil jJW?l La ^1 

Jil **j~~> ^ tjJJl ^^a^tiJl (_£jJ <ulp j^sJ Urf Uajl ^11 i»ijU? jj l/iUM oULJjjl j 
dJJi jJ~> V i^SI ^Jl • j«»)Jl j-^aS 'jjli ^Jl 4lL>- ^jLc «• i^jVl 

VI |^L<Jl LgJl ^1 22*2^-1 oJLa jl dUi t^tpMl «- L5 «i!l j t LS ^— » ^il j*\ * 

.j^ajJl J^^j OljLp jl jiJl OUI l J& 

t y\ iL>- jl jl yi)\ jUil (Uj-i j ^laJl j ^il j d-)IJl>-^!l Lj ip L ^—«j 

** • ^* **' * ^ * ^ **" J 1 x» / ft * ^ ft ✓ ^ • ^\ 

( 52 4J^I -S-I^^l) VI jvllJ jl j^i^Jj 0-W>lJ jj-y^C^lj ^PJU ^* 

/ - sk \ / i'6u' Vl' C»< 'JV* \' f^* 

(45 <b ill -^^j) ^■••|> jtjt jj&ijltfi) ^aJpL* Jl f lyJU j»J jli ^AjJ&ti^jyf 



i jlai\ jiij Ji « g ..i^n^ (j^j^^ |»^»«L~>-I ^a ^Ul o"ib>-l ^1 ^Ll iil^*j 
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jb * (^aUJI JL*b jjj ,jA*< jl uiJ I yb .jc— aJlp ^ jVI ^ *j£J jbf 

9 9 9' ' 9 y < 9 

(ii4-ii2 LVI - o^^O^Oj-^i^j*^! ^ }U3 VI |»jaJ jl 

Ujrf jljy : jl£il o^i>-L <upj~- cib>sj t>*jp' ^^r 5 *^ e5 '--'M ^ J 

(47 -bill - 7«M) ^ jjJUJU^^tjuo dbjJLP 

U* cjuI »j|JUu jlS ^jjt ^ 4J\ ^ Jl <yl *U-JI J) _^f-kf> 

(siVl -S.b-.~Jl) <^ jjiuj 

S-^-Jl oJLgj jl ^aJI jL>-I Lai tjj^ajJl dLii! VL>«^ s-Jb V Lr oLVl sJLa jj 

j-* j' ^Jl Jjjr" J^-* '(jij-^l 0 j^l 1§J1 J-*? ^ 1400 JJ 

. jl&l J jLajJL Ja^ ^ JUl <dUl 

tiiljil VI U ^jJl jl jSjS <gL1 jJS q» L^-^w ^1 oIjLjJI j 
Sjj ^P c_i^Jl JaI i*ai ^ Lj-L>«j jl i.^yL.siiil oil ^ ^j-^ j> tlUi ^j-J. l j^?J 
c-il? \$j> jj ^ I^Lj Jj<j <0jiJl tilb jl U^>sj i jj ^r^' ^ ^".y 
.42a\j i^JUI J^Jpl ji^i ^h'..." j cJ j VI i!U-l dil; ^ Lj-Ip |»J LjJl 

(^-niVl-^ao^fjulljiJ 
•jj jl Ujj uiJ I yb ^ ptf* Jfo Jb I y^UcJ ^Li^ dUiSj* 

( 1 9 LVI -o^i) < . . C^l jit> IjJb 
illjil VI La 52-2^1 j^Jl jl JIp "iUi iJUl iVl ^ <JI jLiil v_iS ^1 j^juj 

b 14?^ J*j -dSI oIa ^Jl Jb Lfi j j* Js- ^U- ^ j 4jy ^,,111^ jl* 
ju> *jL> cJJ Jj Jb fji 0 a*j j\ Ujt cJJ Jb cJJ j»5 jb j»j jIp 4u <dJI 4j1o 

^ *j«r jp 4iJi jl plpi jb *J ul* CkJ ^ ^ a>sj o£sr r u»*Ji 

(259 ^1-3^1)^^ 
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jL«iMl Lai -(j-ajJl o^u ilr^j^' iJ^*" ^j*** y,3 \ IJL* Lil Li j£~>j 

^SUJl Li") iaiiia iaJb- J^Jr" 0^ ct^JDJL^* j^Ml jlS" lilj -|>^Jl ^ «Uya2j 

jJLaJ! 

.^1 -L*j ^ Jil j\ iJU J 

j^jilil Lij |*J ^1 j t^bJl ^ jj£ LjS'jJj |«J ^1 <u2Jig- j jJijl jj^Ssj La 
^Lll ^ je-L-jjj t4JL3i»J.I j i-yslil tiilJb-Ml |>b3l aJDI jJLEJLs clg^i 

tj-liJl ^.U> ^1 jv^j ^i^; £^ it-* (i^U^^U <dJl 5i jjw j^p 

£jL>- ^gi 4-Ul LI tJaai LJI ^L-JL .Uj j^J ^ "Jbu ^1 Ol-t>-Mli" 

t-^-l j p^jji 4JUI ^1 i-~JU (,Jy.l " ..J.I j j-^>U-l j j^^^LLli i.U^a!L>- il t jlSsil j jUjJl 

. O-giil j c-j Jj- 4JI 4>»jJL LglS" j 
'uUS' j tiijAi-l oJLa ^yJl <UL*J1 . ' J 1 Sjjiai i t_a.iT C-»jU jJ ^5oJ JjLuj 

ij^>\jj>-^i\ oJLa jj^Lj*«j j^LJl Lsl jjji (jy Loj tL* I g ^ «> j j L« 0 jj! 

.j^J <dJl ojji ^JJl j-liJl dUJL jjJ^ijj tJaai LgjUj cf^H La-~ > - 

^Lll jl Ml t jLJ>U I jJ3 OS ^Lc 4JUI jl JIjU iLs^l <. jOaJI ^tULl » ^ill I ia 
<ui y> j^j?s-» LaJj^P i jLiil J-.-....' L £-Lo tjJ^Jl I JLa LjLw>-l jj « : h "...^ 
^ ^^j^J <ul JLj ."ojji ^^ip j »LaJ" JiU oljLfr jjfllh^i (j-»Dl J^- O ^il ^0 
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Jy«J^-l «JLa jjjjjjj '•"tSJ'^ ,_^i?fciJl JjA> jl ^^iJJ ^jjL>- Ml Laj iO ^il 

Lyijl jA <L«wiJl »JLa Jla |t^J jl La jl « fclp u <bM Ml Lgj J^J^i. * 

^1 i-«JL J£i tJLs-1 j jl ^ i-ajMl £^>- j-jJl ^ jMl ^ill |JL© y» j-^Jl jl 
Jt?-I j jj^Jl jl jJj j^sj j i j-LaJl i—J j jJ&a j iujMl JS" ( _ j 1p ^^a-^J.! <d!l 

JyJa l .J.1 ^9 ^yy^u ^1 i^)|J^-Ml j/J";* 1 1 jl j^Jl 1— » jJL-l j iJl jiJl oljL«Jl ^y> 4JJI ^1 4...~JL 

JS- jLdl J~— » 'C-^xJl j -U*j j^j JLu OjJ^- Ji ^1 jiJl 1— » jl^Ml ^- ^ UJl L»j jL 
Igjl j Lf ^U,l S Ay s g j^a o*L>- Igii" <uLdJl »jj jLJMl <dJl 4~»ub>&o j jjji ^1 oLMl 

:c-^Jlj 

(JbrJ^ j^jai c» j— ij -ojj^i ps» (*■* t5>*"' 

(73-68 5jMI 

: ( _ s $i ^j-^ ^il lj-* ^ ^r'-Ml iJ' 
(21 iVl - J) JSC L^. o*LV^ 

(is Sj^I -JiU-l) 4^*0 J^jJ^<f» ^C>l-ll IlXiil jf 

( 1 3-1 2 iSlI -jLJ^D^Q^ j 

(35 i>Sn -oUjUi) ^^j1j'|» 9 s«s*ji cj'Jjj^ 

( 3 4 iV I - (jysilail ) ^ j^5^ai jli£J! ,yi jjJLll^jJUf 

( 5 3 I -c_&$£Jl ) 4 1* Ql* lj 'jjj L* jHpl I j^l 
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^JUl Lsr -Jl j-»jJl 'j?- £jL>- -*JLJ1 jl dUi (.c-^jI j o ti»lJi*-l L$j| jl jaJI 
U ni^lJb-Vl »JLa Ji ^Uli : jLj^Ul ti>lJb-Vl Ji" a3 4JUlj .4JU-b ^ 

:<u U iJLJl t Js*«i hj&ji LgJLf j <dJl jJUj djJi£ S^-jS' jl S^^Jw? j^ 

' fvt' ('* tl ♦ V»' •"111 ♦ I»° ' ' I** * x •* * * 

0 s • «•» ^ * «» j s * s * ^ ^ ^ 

( 6 i J,Sll -^Jg) •JaS'^Vl^n vS^us 

^a Lc| c jL£a">Ul j t jLa j^Ul j tojUl J-^l ^P J-^aiJl IJLa ^a d^«JLt oLJ jLu La 
<LL J Lall j^j L> C— ~J (JjL&i-l oJLa jli i\j jl (3««" U-S"j Jjb>- isn^ilj JpL&>- ^>l jJI 
SjJsJ iSJb- LgJ ^ ^l SiL^Lj .La jL&I M ^L<JIp ^jLj ^ Lclj iL^£i L>-i ji ^ j 
Lcl JyaLSsJL j^£Jli :\../Cq\\ oJLa ^ iLl ^l |»jJ& jUJai»»j "b! jladl j Ja«JI jli 

<ul Ji^ i^ia jjiJ 5JLiL»- U-Lp jJi i JSLS^-I «JLa j^i ^a j^ilil 

^al»mJ |«J 4jli t< L« ii yQ L>-l J^P jji-l Ll«J <U^C M <bl I JL>- 1— ijAJ jjlj jl ^jA ^& jJL 

C-L— ^1 jl j^iJ jl ^1 1 Ja2i Sijw o'blL?- ^a ^(l S2j2J-l »JLgj * &1 ^Ml 

^1 SU»i jAjJl ti>JlJ-l JJei |>l-UaJl Jju Ul t jaJUI J3 iliU-l ^l.lk^l 

j i^JUl Uaii-I ^a jjiJ j Uaj ■ jl?«-U ^^l j li* ^al^dl JAi-li tS2j2i-l j i>ilil 
jji ."Si y> ^ft jil <-^jj (^JJj 'c/ 1 -^ > ! ^' (*^' :JjLaJl ( jj— j ^>-) ^ilil <ui 
. La>I ^L™?-| i Lcl i^-WaJl SJLLi j j . « -> t Jl jl p j aj jl ^h".,.^ 

O ^i-Li n-AjjjtJi ^gi iLjli-l sJLgJ ijiJilil e-ljj J^ilSvJl L? ~~J jJl i—~-Jl Lai 

IJL& jl c«jjL) ^jJ jiiJ jij ^iJjLa^-l sJL|J n ^ q g i i j_a LgJ j> * ?-l j-<~x t _j^Jl ^JLllJI ^j-a 

: jji d~>- tfrUJjJl JS £j*j> ^il 

iSj-J-l oLTIj^l ^^^JUJI LjUI fL-^-Sfl JS* j^Jj^. Si-^UJI jLT i»r 

< 196 >."jLJ^I ^1 ^J- jlal! a jA\ olJ~-2JU ^ j jJLp f.Ul«Jl ^w?l JLai 
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jij!- <ol <ulc^l dUi j Igglj; U Jivijj dL~«ij ^1 oJLa jM dUi j i^ilil 

^Jl jli j*s- M ^L^-l dUi jl jJ* lil jLai>-Uj tj^A JjjJJI iL-^aJl j 
<ul ^51 ^Jl ^ tSL>»i ^^hj <Ul U-j t<ullp Ju^pI j i<o Jjj L Jio klIp jU_ji«; ^LgJl j 
:5JhJl 5j^(I ^ jjj Li' S^S Mj <d j^>- M ^JJI Sd-p t^L«J~l ^ L j^!l L d-*j 

(a; LSll -J^JD < o^C^e • ^ '(4^ tAS ^-1' ^b' c^t > 

Ji< dl! JL! ilil ^p d-?aJl JjLsjj tSiU.1 i^>-^j <*~~aJ ^L5I ^Jl lS *^> ^.ilil jLs IJL&& j 

.£LaJ-l ^> _^Jl Ijj ^Jal-j jJ <Gl Ml t^l j-^all j (,<UaJJL SjLsJ-l i_ ij^> j tjldi-l ^5^1 

^LJl iUjj Lil jjJj^ tjt^JlASI ^y> AjiJt^A sJLa *L\!l ^1 j^jjlil UUi< j 

|*J& p gTa,..U iJlJb toill! i^jAp- 1 jijil U lil ^UJl jl IJL*- jjiyu j»-§Jl dl)i tl§iP 

iw~~Jl IJLa .|»-Ajl^il d~J jL^< j.1 iiL* jJ j t|»^Sljl 3JLv>- ^./i."..... j t« g ...ail 
ts j^-Ml ^ jbjl~o j^a^j M Jj^I i-ijL?^ jl <tl!l Jjajj <-^-$i y*>j n frSilj t yjJbl~l 

jL2j iaLSjl |»jj 
(22iSfl-AUjSfl) 

|t^J jl I y]i> jjjiJl - j*-**- "^>"lj t|»Jbi^!jlj tj^jlisl*^ jjJ^L-»u jj ylivJl t>l 

iSJbdl SjMI O ^~>-l gla OJj^i ~ j-* 1 j*-* jJ-^J L a>a > - li _^>-j 

(24 iMl -(.UlSfl) I jJirC j4^1pJ j»4->^l 1 j^Li^^l* 

t _ r ^UJli tjuilil (_sJJ ^1 jdj L? — ill jil U-a j^Jpl j SiU.1 jl ^2-2?- c-jlS' lil 
tSilil f-\jj j~Jl j^S"jJU LiJ^p o^L « ..JL jj j . « .> t j j^i^ili (.(jo^il ^1 4...wJL ^s^ijl 
SjiUJl jl _^-Ml ^ i^w? Lf j ^JUl «• jili t5JLt~-Ml ^y<Jr ^liail ^ 21Jzi~\ oJLa jl dUi 



247 



ijt-l j o^il Ji» JjIa>- J^-~d jj tyiil j— ill jil jli tLsJl US U5" j 
L>^o s j~£ ilLJ >6-~; l^ 3 ^ ^**^ J tj?*^ j s ^"^l j j^Jl j 

jjI j t" 'jJei\ lL>- Jj jic^j t"4Ul jl>- j^'j i"<d!l JJs jlS" liLTj i"4l!l jjI" 
jJU- tijS" ^ J^Lw S2j2^-I »JLa jl ."^U-l cJ Jl ^ jUl j £jM jjI'^ i"jUI j 
Ji» e I j— Jl IJLa iil ji| jl j^t*- t4SJb»- j»Uai ^Lj |>JjJI ^ j^5\Jl <dJl 
jlSC/^Ul j^ji L> lilj 1 jlSCa M j jLj JLS-Up lS 2-j V tLJ l £ju> M ipjli i'^A'j 
jl « jtiJ^Jl «^i Li lil Ul jl5\ll ^a LgJLS" LjjJl j jhJl j SiA-l jl ^ ftiyi 
t±U>- J *^ JS" jV j^>jJl ^ ^1 jUkJl *i M :SO^Ij SJaJ- ^a Ji" 

-^Jl j jiaJl Ji" ^"^j Si^-I Ji» jLJ>U LJ Jl ^Jl IJLa ill jiU 
oLjU.1 Ji" jju j^U-I dJUS jl j tJa2i lJb-1 j LiV j^UJ jl jLJMl il jJL- j t«J ^sLl j 
OS jLJMl jj^SU- dUJLj . jJJail ♦S'U-I dJLB ^1 *>- yJl Ml jLJMl JLp Uj i^Lij Ui-S' 

• LjjJl ^a Xo *£\ IJL* jl (35 jl j*S> jf) ^...Ij^pM...^ (."dJ jjL-l 

^!l j^a 4JJI i_j 4A;2>- j jl jJl ^a Oijj (_j ^>-l S2»2s- » ga* j~Jl IJLa iiljiUj 

jli tij y» US' ...(16 V^l ~(3) x^iJ^' J-*- j-» 4JI ^ yl j^Jjf tjLJ 
IJLa jl ?4l>-b j^o jLJ^fl ^l i_j yl j^j jl jjS^f j^JLlI U j t jLJ^II J^>-li i JL>^_jJt 
Lyijl jiCc 5j^(I »JLa jli Ji>-% Ui" j .iJlSCa^Jl iiljiU 5J 0 j£s ^> Jl 

. jJt\ IIa illjil j» I jjiS" J^ail Js- U<^i 

^ .4JJI ^(l ^^-^aJ ^ j ^ j jLJ^AJ <ul liA Lujij Ml tS2j2J-l oJLa 

. . .iJllA 4JJI 4>- ji jj L«i~>- . . . Ml ^Iji-I ^ jJa^j J J iw«>-l j 
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SRF: S ^U*JI d^JI l^uJaJ ^1 ol j£$,\ UJL* 



I^Ja>- IJjJ^j J^~ij te j* 5 *"'^' ,«a O-LpL^sj ^1 i j^laJl SjUjJI jl 

Uli ii jJu ^1 - ( _ r »l*Jl ci~?sJl oJU-l -is j ii^-^l .^JUI j ol.iSi«.<>.l) 

- L? <JUJl <^?tJl 2L~~»^« IgloJaj ^1 5J jjJl ol ji^il SJLJLo - Jj^ll ji^il J-ap 
4A;A>- Ij^lalJl jW^" o' '■^-^ j^J t J^^~"! 199 8 Jiji' J/ 5 J^' t?^ 

(jwiya^tdl frUJjJl ^y> 4P j-*^y - I ^ 9 ~\£ m ~ J^J^ l-i-A j*Z»- JJj ."JjliM 

<LiJL« <us |»Jj iS y ^ J"^*- 4 Jjl j^ J cjsJb^t* i .f.ll 

^Slal I jJ^a jjJJI dliJ ji jl jjto- i^Lia^I ^3 1^^ 1 jji t_»Jb>-| ^JUI y^il jj-*a>- 
.ilLw SjiJU S5L»i ipUJl ^j^* - j- 4 j-O^' jU^I I ' j-O^' J^*"' 5 

t j^kdl i^^IaJ ^Jjj-^^l £jl jJJl cJutS ^£>\uJ£ l5 «-L«JI ^i-?tJl 




. ( _y*l*Jl <_«P«Jl 4~~*ja il-Xpl ^jA J jt-Li j£- 

Kenneth Cumming) idJ—" jj£jS\ j Duane Gish l J^- jlji ^LS |*j 

(.Institute for Creation Research jJji-l i_jL»sjI ~Lg_*_a j^s LA— s jllLfc L«_* j 

j*>Uaj oUt - <W3^2»J 5«>- LoJb'^j coUjjii-l jt-U-j ^La-wsJl ^ jL/? ./?•>—> 

j - JO ill jJ^I *LJUJ1 Jb-i »13 i y^ll J">U- j .JialjJl JJj^U j^aJl L^laj 

jj^ll ji^il Jjy - jjJl ol ji^il SLJLJl sJLa t _ r uij l j r ^> - ^yLJl j-O^' 

^1 Ojj .Ufljl J^jL-l ^ -^J 4P^Sj .199 8 jji ^ ( _ r ~ alii-) ^ t ^^il 

JJul t_a.iT L^jS I j^j oL*IS" — US' jj ^y) j*p\>laj \£jja\ ^j^s\>ui e — j^jJb*£ll 

. ^LjLA^n ^ j*S jJJli jlyJS ilal jjg j^p - iwa!*^ 

: ji^ll L* jJjbj oIp j-*s> ^llj _y>- jLj ^^L L~ij 

jl j^-f (Ja" j' Sj-^ls*^ :(Michael P. Cirouard ijlj^jp .u 
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jS oLj j jA\ oJLa jl j^? M <5l j tSL^sJU <L»*L»MI ol J^- ^Jl j~ju ^1 

t'VLo-^Jl »Jalul" jl a j*j?\^xj> j^a :(Edward Boudreaux -Sjl jil) -i -I 

jl Jj M <ul - (j^LJjjl ^J) JjwL?-^ *L^«SsJl ili«*l - jji^jijljil ik~»Ml ^i>jl 

SJ^tdl oLM^Jl ^ 5j«~uIj o ji j»JIp :(Carl Fliermans jjUjLli Jjl^) .i.l 
L§^pJj «■ jl; UUsjI j.^^" j (.(UUjjI) 5jwL>- ^ iaJjJl s-Ls-Ml |»Jj<J ib~-l j tij&j^Ml 
SJL^JsJl oULiJJ 3L~Jl jtfMl jllajl" y> jj>- S-Ssj^MI ^lijJl S jljj 

j t ji^il I j-* ^ ii ji.il ^ JJI ^Jl ^ jiJl j^l^J.1 ja /.i.l 

ca...>il ^^-j jj^hll ijy ^jSnuj-ilJl (3 j- 4 0^"j ' y j~~<*£i\j 1-^- ^ l»« o j& 
.cji>-ljjJl (V J^ 2 ^' e-Lfljjl jJsl j^Uu C~ij L^a ttji>-ljjJl 
jlji ili»*Ml Jii t"jLJ^!l J-^l" jl^>*J j'j^ -i-l 

^ (jwa-^t-dl J^jj ^1 ^ - ji-j-^- 

( ^!l «-L«j jl ^1 - j^iaJl Aj^Iii; iL^adl oLI jjJl 

.JJ jiJl J^a jLj 

((John Morris ,j^>jj-» jj->- iLl^Ml 
(Institute for Creation JjJiM i^jL?«jI Jl g » a ij~?^J 
_ jh^r' *- ' J r*-*^* J -(Research 
5_uLJ_«Jl j jJ^jJj^I oLaL^MI Jj->- Sj^Uta 

oJLa jl diJJLS' jl j ijj Sjj-Iaj 4_LaL^Jl 
j^ia^j l^ip (jy<iljil jl j SJ-jAP ^1 cJ j£ Ji 5jjJaJl 
.jL^I 




|(.L.a jaj - j^iiJI <!jj]& SJUaslI oL»ljJiJI 
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<u^-l CjLjI^JI jl ti-jJbJ-l jl **i J tj^iadl ^pij J^* jlj -^l^ - *^! ^ ^ <u«~«l 

^Slj |»— Olj ( _ 5 1* Oj^ls As ^L*-"^! L»lli JJb jlS' <GJL»Li U *S jJI ( _ s ^Lf dill Ljj<^_j 

5.5. .5.4- 1 aJLaj tl^jbj ilu^SU 5jj^<j ^ ^jMI ^jJbl- ^|Jbl ^yl* .''j-~JI jj^j IJ-UaJ 



LgJJa-j SJJip j^laJl Sj^iaj jl jjj^U-l JS\j toUJisJl oJLa Ji" ^1 ^Ul^^l Juuj 
5j^Iaj jLjjl" jl y£- Cj\&)$\ ^ yw jli idAJi ^1 SiL^fLj .l$Jl j>- £^>- J* |t-UJl 
JLJtij jLjj- 4pli 5JLv? ^ |^JI j ^oijJl d-?«Jl <L~»»_yi <a»iaj i^JUl - "jJlii-l ~*Juk>- '. jjiaJl 
LI oj y\ tia^! 35 ^j^> jj<il Ji j .^Lia^II ^ I ^..S' IjJi t_)Jj>-l Ji - 

. jli-l S2j2>- lJ JIp UL> jl 5j^IaJl f-*\y> J^-l 

j^ip <_yl£j| iJi - jJJl ol ji^il j-« 4.LJL.JI oJLa - ciJliJl J-2-£ 

jj j^iLsJ.1 ^Jli J_Sj .S j^a jj-j Jjj-U ^ ol j^i>LsJ.I 4-frli ^ .1998 j^j-i (j- 4 

<u ^pjta ij<JaS ^LoJLp 5JjI - LS" j {j* j \£jj>\ Sj^VS j - j^jLill 

.iUjU ijjjjlJJl jl UjU« ^jjJ-l jJUJL 

^la— J (ji*^ jji ■ i«ji)l ^ .~ " J to jiJl— j^jl 4plS jl j^j jJLj 

j^J LgJ^>- ' j^^' S?'^*" alJLpj *j Ji j .25oo I ^JlS' olj-^>l>sil 

jl *JI ^JUl - obs^Jl ^ ju> dUJii' i_jJb>-l Ji j .*pl2Jl L>-li <d L-La Ul5^a Jj>sj 
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.JjliM iiLa^uj jjJaJl 4P-L>sj SJUaal ^LJUJl JpLai~l> La ^1 SJ^ij (3 ^~aI»JU 

Ol j-^J^ |> ^ i _^*i*Jl iUwvJ^ olJb tSjjjJl cJ\ *>Aa -A*>J 

I j£ J* 6 0 -LdP |*J tiajU 19 9 9 ^jb> J 19 9 8 j.ih.ufrl (ju S J . US' j e-Ls*jl ^<±>- ^ iLlL^a 

.y^Ul 4jiL?ta »b>ul ^a IgJl j^j^ Jjip ^*Jj<Jl Ju^tJl 4~~*°yi Jm^?I jJj .iaJbstA jJU ^a 



l^cJl j^Uil oil 'dJb I I£Up 
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